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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

GENERAL STATEMENT

The Construction of Facilities (CoF) appropriation provides contractual services for the repair, rehabili-
tation and modification of existing facilities; the construction of new facilities; the acquisition of related
facility equipment; the design of facilities projects; and advance planning related to future facilities needs.

The funds requested for 1985 provide for: the continuation of prior year’s endeavors in meeting the
facilities requirements for the Space Shuttle; Space Shuttle Payload support operations; modification of
aeronautical research and development facilities; repair, rehabilitation, and modification of other facilities
to maintain, upgrade and improve the usefulness of the NASA physical plant; minor construction of new
facilities ; and facility planning and design activities.

The projects and amounts in the budget estimate reflect Space Shuttle and Space Shuttle Payload requirements
that are time sensitive to meet specific milestones. Other program requirements for 1985 include the repairs to
test stand 500 at Marshall Space Flight Center; construction of a numerical aerodynamic simulation facility at
the Ames Research Center: modifications to the 8-foot high temperature tunnel at Langley Research Center;
construction of an addition to the network control center at Goddard Space Flight Center, construction of an
earth and space science laboratory at the Jet Propulsion Laboratory: and construction of a 34-meter antenna,
and modifications of a 64-meter antenna, DSS-63, in Spain,

The FY 1985 program continues to meet the objectives of preserving and enhancing the capabilities and
usefulness of existing facilities and ensuring safe economical and efficient use of the NASA physical plant.
This request continues the necessary rehabilitation and modification program begun in prior years and continues
a repair program. The purpose of the repair program is to restore facilities to a condition substantially
equivalent to their originally designed capability. The minor construction program continues to provide a means
to accomplish smaller facility projects which accommodate changes in technical and institutional requirements.

Funds requested for facility planning and design cover advance planning and design requirements for potential
future projects, master planning, facilities studies, engineering reports and studies and the preparation of
facilitly project design drawings and bid specifications.

The request for Fy 1985 is $160,000,000, an increase of $4,500,000 above the appropriation for FY 1984.
Outlays are estimated to be $163,000,000 in FY 1985, an increase of $24,500,000 from the estimate for FY 1984,
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED APPROPRIATION LANGUAGE

CONSTRUCTION oF FACILITIES

For construction, repair, rehabilitation and modification of facili-
ties, mmor construction of new facilities and additions to sxisting
facilities, and for facility planning and design not otaersrise provided.
for the National Aeronautics and Joace Administration. and for the
acquisition or condemnation of real property, as authorized by law,
[$135,500,000] $160,000,000, to remain available until September 30,
19861 1987: Provided, That, notwithstanding the limitation on the
availability of funds appropriated under this heading by this appro-
priation Act, when any activity has been initiated by the incurrence
of obligations therefor, the amount available for such activity shall
remain available until expended, except that thie provision shall not
apply to the amounts appropriated pursuant to the authorization for
reparr, rehabilitation and codification of facilities, minor construction
of new facilities and additions to existing facilities, and facility plan-
ning and * Provided further, That no amount appropriated pur-
suant to this or any other Act may be used for the lzase or construc-
tion of a new contractor-funded facility for exclusive use in support of
a cotract or contracts with the National Aeronautics and Space
Administration under which the Administration would be required to
substantially amortize through payment or reimbursement such con-
tractor investment, unless an appropriation ACt specifies the lease or
contract pursuant to which such facilities are to be constructed or
leased Or such facility is otherwise identified in such Act: Provided
further, That the Administrator may authorize such facility lease or
comstructi’on,with the approval of the Committees on Appropriations
if he determines that deferral of such action until the enactment of
the aext appropriation ACt would be inconsistent with the interest of
the Nation in aeronautical and space activities. [For an additional
amount for “‘Construction of facilities”, 320,000,000, to remain availa-
ble uttil September 30, 1986, for partial funding of the construction of
facilities at the John F. Kennedy Space Center for the Solid Rocket
Booster asembly and refurbishment contractor and for warenousing
to be used by the Shuttle precsesing contractor: Provided, That with
the funds appropriated under the “Soace flight, control and data
communications” account in the 19& Housing and Urban Develop-
ment-lndependent Agencies Appropriation Act (Public Law 98-45),
NASA may enter into a coddract with Morton Thiokol. Ine., to amor-
tie the Thiokol Casting Pit Covers over a twelve-year period for a
total cost of not to exceed $23,000,000 under the authority granted
under Public Law 98-45.] (42 US.C. 2451 et seq.; Department of
Housing and Urban Development-Independent Agencies Appropriation
Act. 1984; Supplemental Appropriation Act, 1984.)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
Program and Financing (in thousands of dollars)

Budget plan (amounts for
construction of facilities

Identification code 80-0107-0-1-999 actions programed) Obligations
1983 actual 1984 est. 1985 est. 1983 actual 1984 est.- 1985 est.
Program by activities:
Direct program: )
1. Space transportation SyStemMSessssasssssss 25,245 61,300 31,200 38,145 59,000 37 ,800
2. Scientific investigations in space....... 1,740 12,000 6,700 565 11,400 7,800
4. Space research and technology ssususnsunus —-== _— 1,600 —_— —_— 1,200
5. Aeronautical research and technology susus 20,115 24,000 30,000 30,648 46, 300 37,600
7 Supporting aCtiVity- EEEEEEEEEEEEEEENEEEEESR 54 ’240 58 ’200 90 ’500 55 ,869 68'700 86 ,400
Total direct program..................... 101,340 155,500 160,000 125,227 185,400 170,800
Reimbursable program.......................... 10,000 12,500 10,000 6,372 12,701 10,707
10.00 Total obligationsS. saeeeesssnannnnnnns 111,340 168,000 170,000 131,599 198,101 181,507
SM 3
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Identification code 80-0107-0-1-999

Budget plan (amounts for
construction of facilities
actions pro%ram d)

1983 act ualob H)%ﬂ'eosntsf

1983 actual 1984 1985 est. 1985 estT
Financing:
11.00 Offsetting collections from Federal funds. — —_— —_— -8,792 -12 ,500 -10,000
Unobligated balance available, start of
year: For completion of prior year
budget plans:
21.40 Appropriation EEEEEEEEEEEEEEEEEEEEEEEEENEDR e can - o o —120,0811 _111,166 -8u,716
21.98 Fund Balance.....,....ccccocvuviinin... ~— — —_— -3,123 -5,544 -5,343
22.40 Unobligated balance transferred from
Other aCCOuntS-. EEEEEEEEEEEEEEEEEEEEEEESR —— — ——— — ———— — _15 ,000 _38)"50 -
Unobligated balance available, end of
year: For completion of prior year
budget plans:
24.40 Approprlatlon. EEEEEEEEEEEEEEEENEEENEEEEEESN ——— - —— 111.166 84’716 73,916
24.98 Fund BalanCe EEEEEEEEEEEEEEEEEEEEEEEEEEESR - —— ———— 5,5””’ 5,343 4,636
25.00 Unobligated balance lapsSiNng ssssssssssnnsns 37,599 —— — 37,629 ——— .
39.00 Budget authority sssssssssssssnssnsnnss 138,939 155,500 160,000 138,939 155,500 160,000
Budget authority:
40.00 Appropriation.... ... ... .i.ceeeeeesennnes 97,500 155,500 160,000 97,500 155,500 160,000
42.00 Transferred from OfRer ACCOUNTS.. .. 3,840 _— —_— . 3.840 — —_—
43.00 Appropriation (adjusted) sessssnssnnnns 101,340 155,500 150,000 101,340 155,500 160,000!
50.00 Reapproprlate 37,599 e i 37,599 _— —
Rt Rt = i _——— -'Jl'g'll!!.'}l!.'#ll'-'}ﬂ.'-..; AR el
Relation of obligations to outlays:
71.00 8B| atl ncurred [ o 122,807 185,601 171,507
72.40 8ate ance start of & y 92,492 107,131 154,232,
74.40 Obllgated balance 1 end Of year.. EEEEEEEEEE NN NN NN NN NN NN N NN NN NN NN EEEEEEEEEEEENESR _107,131 _154,232 _162,739
77.00 Adjust ents |n ex ired - — ——
90.00 J g Fl)lllll?{'ﬁlllllllllllllllllllllllllllllllllllllllllllllllllll 108,1:%9 138,500 163,000-
SUM 4




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1985 ESTIMATES

JUVVARY CF THE BUDGET PLAN BY LOCATION

Location Fy 1983 Fy 1984 Fy 1985
(In Dollars)

George C. Marshall Space Flight Center aueeaeennns — —_— 1,600,000
Space Shuttle Facilities......................... 28,695,000 61,300,000 31,200,000
Space Shuttle Payload Facilities................. 1,740,000 12,000,000 6,700,000
Goddard Space Flight Center.. sassssssssssssssssss 2,580,000 - - 2,200,000
Wallops Flight Facility sussssssssassssnnssnnsnnns 2,150,000 - —-—
Jet Propulsion Laboratory........................ — 4,300 ,000 12,200,000
AT Research Center..........cocovvvvivvennnnn. — 3,900,000 16,500,000
Hugh L. Dryden Flight Research Facility couuusnuus 3,500,000 800 ,000 —_—
Langley Research Center..............ccoevenenn. 16,200,000 9,500,000 13,800,000
Lewis Research Center............................ 3,915,000 10,600,000 -
Various Locations............coceeveviviiinnnnn. -— 1,700,000 13,800,000
Repair..... 14,000,000 17,500,000 20 ,000 ,000
Rehabilitation and Modification.................. 19,000,000 21,500,000 25,000,000
Minor COoNStrUCtioN........covvvvveeeeeeieeenn.. 3,750,000 3,800 ,000 5,000 ,Q00
Facility Planning and DeSigNn.. ssssssssssssssannss 8,000,000 8,600,000 12,000,000
Total Plan..........ccccoeeieeeeeiien, 103,530.000 155,500,000 160,000,000
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SUMMARY OF BUDGET PLAN BY COGNIZANT OFFICE

FY 1983 Fy 1984 FY 1985
(In Dollars)
Office Of Space Fli.ght lllllllllllll-llll.lllllllllll 301435,000 73,300,000 371400,000
Office of Space Science and ApplicationSsssasannss 4,730,000 1,600,000 12,200,000
Office of Aeronautics and Space Technology.. sasusu- 23,615,000 24,000,000 32,400,000
Office of Space Tracking and Data SysStemS cususssss - 5,200,000 16,000,000
Office of Management. S EEEEEEEE RN E NN NN NN NN EEEEEENRERETR 44|7S0,000 511400’000 621000!0‘0‘0‘
Total Plan........ccccoovoieieeenenn, 103,530,000 155,500,000 160,000,000 -
SUMVARY OF BUDGET PLAN BY SUBFUNCTION
Code
No.
253 Space Flight.. EEEEEEEEEEEEEEEEEEEEEEEEENENEER 28,695,000 61,300,000 31,200,000
254  Space Science, Applications, and Technology 1,740,000 12,000,000 8,300,000
255  Support Space Activities.............. «e.ax 52,980,000 58,200,000 90,200,000
(250) Subtotal, General Science, Space and
Technology.. sesssasssssnsssnnnnnsnnnnnnns 83,415,000 131,500,000 129,700,000
402 Air Transportation EEEEEEEEEEEEEEEEEEEEEEENESR 20,115’000 2410001000 301300!000
Total ------- EEEEEEEEEEEEEEEEEEEEEEEEEENENESR 10315301000 __1_5__5_’500’000 lﬁOH'O-O'Q-I-O'O-Q
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1985 ESTIMATES

JUMVARY OF THE BUDGET PLAN BY LOCATION

Location and Project FY 1983 FY 1984 FY 1985
(Thousands of Dollars)

—— _— 1,600
ch et erer s eenns . - —_— 1,600

SPACE SHUTTLE FACILITIES AT VARIOUS LOCATIONS AS FOLLOWS. 28,695 61,300 31,200
Modification of Site Electrical Substation (JSC). . T -— ’
Modifications for Single Engine Testing (NSTL)........... — _— 3,000
Construction of Launch Complex 39 Logistics

Facility (€)ool - 10,000 10,000
Construction of Solid Rocket Booster Assembly and

Refurbishment Facility () —_ 10,000 15, 000
Modifications for Additional Chillers for Mission

COﬂtrOl Center (JSC) EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER I 2.300 —
Modifications to Mobile Launch Platform #3 (KSC) .seeesess - 27,300 _—
Modification of Manufacturing and Final Assembly

FaCI|ItIeS fOI’ EXteI’nal TankS <MAF) EEEEEEEEEEEEEEEEEENNSN 17,845 11,700 -—

Construction of Solid Rocket Booster Assembly and
Refurbishment Facility, Site Preparation (KSC)......... 3,450 - -
Construction of Solid Rocket Booster Surface

Preparation Facility 2,060 - -—
Installation of Support Facilities Air Force Plant #42,
Palmdale, CA (KSC) " B EEEEEEEEESESEEEEEEEEEE NN RN N RN NN N 1'240 o ——— —_—

Minor Shuttle-Unique Projects, Various Locations.. s«aassss 11860 - —
Modifications to Solid Rocket Booster Refurbishment and

Subassembly Facilities () 1,700 _— -
Thrust Vector Control Deservicing and Disassembly
Facility () 540 - —

Page
No.
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Location and Project Fy 1983 FY 1984 FY 1985 No.
(Thousands of Dollars)

SPACE SHUTTLE PAYLOAD FACILITIES AT VARIOUS LOCATIONS,

AS FOLLOWS: 1,740 12,000 6,700
Construction of Additions to Cargo Hazardous Servicing

Facility (KSC).. ssssssssssnnsnuanunnanannnnssnnnnsnnnnns -—= —— 4,600 CF 3-1
Construction of Biomedical Research Facility (ARC)..... — —_— 2,100 G- 3-10
Construction of Cargo Hazardous Servicing Facility (KSC) - 9,000 -—
Mdifications to Spacecraft Assembly and Encapsulation

Facility (SAEF-2) for Cargo Processing (KSC)..... —-—= 3,000 -
Rehabilitation and Modification for Payload Ground

Support Operations (- eeeceeeeaeecceaeenens 1,740 -—= _—
GODDARD SPACE FLIGHT CENTER 2,580 — 2,200
Construction of Addition to the Network Control Center.. . - — 2,200 CF 4-1
Rehabilitation and Modification of Utility Systems.. ..... 2,580 — _—
WALLOPS FLIGHT FACILITY 2,150 - -
Rehabilitation of Airfield.....................ocoiits 2,150 -—= _—
JET PROPULSION LABORATORY — 4,300 12,200
Construction of Earth and Space Science Laboratory...eeeas — 12,200 G 5-1
Construction of Frequency Standards Laboratory... _,...... i 2,700 S

-—= 1,600 _—

Modifications to Space Flight Operations Facility.. saeuus

— 3,900 16,500
Construction o% Numerical Aerodynamic Simulation Facility - 16,500 G 6-1

Construction of Fluid Mechanics Laboratory.. ,....eieecens — 3,566 -
HUGH | . DRYDEN FIIGHT RESFARCH FACIIITY 3,500 800 -—
Construction of Aeronautical Tracking Facility. susesusuus - 800 -—

COﬂStrUCtIOﬂ Of Data Ana|ySIS FaCI|Ity EEEEEEEEEEEEEREEG® 3,500 -
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Location and Project

LANGLEY RESEARCH CENTER

Modifications to 8-Foot High Temperature Tunnel.. saueeuuns

Modifications and Addition for Composite Materials
Laboratory (1293A) sessssssssssssnnsnnnssssnnnnnnnnnnnns

Modificatioins to 30- by 60-Foot Wind Tunnel (643). suuuss

Modifications to the 4- by 7-Meter Low Speed Tunnel cuuuus

Modifications to Upgrade the Transonic Dynamics Tunnel...

LEWIS RESEARCH CENTER
Modifications for Small Engine Component Testing Facility
Modifications to lcing Research Tunnel (11).........
Modification of Rocket Engine Test Facility for

Altitude TeStiNg sesssssssssssssnssnsnnssnsnnsnnnnnsnnns
Modification to 450 PSI Air System in Engine Research

Building. E N E I NN NN NN E NN NN N NN NN NN NN NN NN N EEEEEEEEEEENEEER

VARIOUS LOCATIONS

Construction of 34-Meter Antenna, Madrid, Spain (JPL)....

Modifications of 64-Meter Antenna, DSS-63, Madrid, Spain
@

Relocation of 26-Meter STDN Antenna » Spain (JPL) weuuuss us

Repair of Facilities at Various Locations , Not in Excess
of $750,000 Per PrOjeCt sasssssssssssssnnnannnannnnnnnnnns

Rehabilitation and Modification of Facilities at Various
Locations. Not i1nm Excess of $750.000 Per ProJect ........-

FY 1983 FY 1984 FY 1985

(Thousands of Dollars)
16,200 9,500 13,800
-— - 13,800
— 5, 100 -——
—_— y, 400 _—
7,200 —_— N
9,000 —— —
3,915 10, 600 —_—
— 7,000 _—
—_— 3,600 —
995 —_— _—
2,920 —_— _—
—_— 1,700 13, 800
—_— — 6,000
_— —-—— 7,800
-_— 1,700 _—
14,000 17,500 20,000
19, 000 21.500 25,000
IM 9

CF 7-1

G 8-1

CF 838

CF 9-1

CF 10-1
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Location and Project Fy 1983

Minor Construction of New Facilities and Additions to

Existing Facilities at Various Locations, Not in Excess
3,750

Of $500,000 Per ProJeCtIIIIIlllIIIIIIIIIIIIIIIIIIIIIIIIII

8,000

Facility Planning and DeSign. sesssssssssssssssnnnssnsnnns

103,530

Fy 1984

Fy 1985

(Thousands of Dollars)

3,800 5,000
8,600 12,000
155,500 -160.000
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LOCATION OF MAJOR AND COMPONENT INSTALLATIONS

AMES RESEARCH

LEWIS RESEARCH CENTER (LeRC)

CENTER (ARC) PLUM BROOK
OPERATIONS DIVISION
(PBODILeRC)
WESTERN OPERATIONS .
SUPPORT OFFICE w s, vr. . Mwe.
(WOSPIKSC) MONT. MO Y imn
ORE. S. OAK. wisSC ‘, . MASS. R
1IDAHO wyo f" ‘\F CONN, :
: R e (™ GODDARD SPACE
NASA RESIDENT NEV. [ el i) ol s __—— FLIGHT CENTER (GSFC)
OFFICE - JPL \ utanl coco. g -
NG | xan. | o Ky. 32V WALLOPS FLIGHT FACILITY
N (WFFIGSFC)
N.
iiTBOPF\I?AOTPOURLYSk?gL) ARIZ. o.M OKLA, ARK ‘E'N S.C NASA HEADQUARTERS, D C
1<\ lc
(CONTRACTOR reas 1M E ) LANGLEY
OPERATED) . RESEARCH CENTER (LaRC)
h 4
DRYDEN FLIGHT JOHNSON
RESEARCH FACILITY SPACE KENNEDY SPACE CENTER (KSC)
(DFRFIARC) CENTER
HSe) MARSHALL SPACE
WHITE SANDS
WHITE SANDS (S:B ‘SEB%ER FLIGHT CENTER (MSFC)
]
WSTFLSC) COMPLEX MICHOUD NATIONAL SPACE TECHNOLOGY
(SCCIMSFC) LABORATORIES (NSTL)
ASSEMBLY
FACILIT
(MAFIMSFC)

ABBREVIATION OF PARENT INSTALLATION

SITE ABBREV IATION
M 11



RBCORDED VALUE QF CAPITAL TYPE PROPERTY
IN-HOUSE AND OONTRACTOR-HELD
AS OF SEPTEMBER 30, 1983
(DOLLARS IN THOUSANDS)

Real Property

Other Structures Leasehold Fixed Assets Grand
Reporting Installation Land Buildings and Facilities Improvement Total Equipment In Progress Total
Ames Research center $ 2,929 $ 237,965 $ 22,750 $ —0- $ 263,644 $ 348,604 $ 184,611 $ 796,859
ARC Motfett Field CA. 2,928 220,930 11,652 -0- 235,510 240,081 178,536 654,527
Dryden Flight Facility
w Edwards, CA. ~0- 16,344 10,752 -0- 27,096 81,717 5,675 114,488
Various Locations (a) 1 691 346 -0- 1,038 26,806 -0- 27,844
Goddard Space Flight Center 2,860 149,811 119,615 -0- 272.286 583,843 24,942 881,071
GSFC - Greenbelt, MD. 1,362 102,604 19,220 -0- 123,186 214,497 19,628 357,311
Tracking Stations Network 28 15.164 40,348 -0~ 55.540 218,373 2,902 276.815
WFF - Wallops Island, VA. 1,470 31,998 60,009 -0 93,477 59,571 2,412 155,460
Various Locations (&) -0- 45 38 -0~ 83 31,402 -0- 91,485
Jet bropulsion Laboratory 1,188 102,760 74,835 1,826 180,609 269,267 36,066 485,942
JPL - Pasadena, CA. 1,188 87,926 11,580 1,679 102,373 194,564 36,066 333,003
Deep Space Network -0- 14,834 63,255 147 78,236 74,703 -0- 152,939
Johnson Space Center 10,571 210,687 67,977 289,235 649,879 42,687 581,801
JSC - Houston, TX 7,002 173.7%4 41,031 -0- 221,827 386,261 38,249 646,337
white Sands Test Facility
Las Cruces, NM. 0= 9,518 21,389 -0- 30,907 19,002 -0- 49,909
Various Locations (a) 3,569 27,375 5,557 -0~ 36,501 244,616 4,438 285,555
Kennedy spece center 71,345 407,436 426,382 -0~ 905,163 1,576,544 81,369 2,563,076
KSC - Cape Canaveral, FL. 71,345 405,436 426,382 -0- 505,163 1,538,586 81,369 2,525,118
Western Test Range, Lampac CA. -0~ -0- -0- -0~ -0- 3,998 -0- 3,998
Various Locations (a) -0~ -0- -0- -0- -0~ 33,960 -0~ 33,960
Langley Research Center 162 142,321 305,051 -0- 447,534 217,076 43,879 708,491
LARC - Hampton, VA. 162 142,321 305,000 -0~ 447,483 197,361 43,879 688,723
Various Locations (a) -0~ -0~ 51 -0~ 51 19,717 -0- 13,768
Lewis Research Center 3,651 227,958 80,742 136 312,487 171,350 21,574 505,411
LERC-Cleveland, OH 316 151,521 61,278 136 213,251 128,399 21,574 363,224
Plumbrook - Sandusky, OH. 3,335 76,437 15,464 -0- 99,236 6,357 -0~ 105,593
Various Locations (a) -0~ -0— -0~ -0- -0~ 36,594 -0- 36,594
Marshall Space Flight Center 7,164 241,842 141,076 -0- 390,082 416,751 837 807,670
MSFC Huntsville, AL. -0~ 126,729 65,647 ~0- 192,376 245,144 837 438,357
Michoud Assesbly Facility, LA. 7,095 105,201 62,263 -0~ 174,559 36,731 -0~ 211,290
Slidell Camputer Camplex, A 69 5,063 2,482 -0- 7,614 5,683 —0~ 13,297
Various Locations (@) -0~ 4,849 10,684 -0- 15,533 129,193 -0- 144,726
National Spce Tech. Lab. 18,061 70,909 193,269 -0- 262,239 30,306 -0- 312,545
NSTL - NSTL Sta, MS. 18,061 70,909 193,269 -0~ 282,239 30,245 -0~ 312,484
Various Locations (a) -0- -0~ -0- -0~ -0- 61 -0- 61
NASA Headquarters -0 -0- -0~ -0- -0- 27.749 -0- 27,749
NASA HQs., wash. DC -0~ -0~ -0~ —0- —0- 10,702 -0- 10,702
Various Locations (a) -0- ~0- -0- =0~ -0- 17.047 —0~ 17,047
TOTAL $ 117,931 $ 1.791.689 s 1.431.697 $ 1.962 $3,343,279  $4,291,371 (b) $435,965 $8,070,615

{a) Includes property In possession of contractor at various locations.
{b) Includes Special Test Equipment $326,114
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NATIONAL AERONAUTICS AND SPA
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1985 ESTIMATES |

IMVARRY

MARHALL. SPACE FLIGHT CENTER

Amount Page No.
Office of Space Flight/O0ffice of Aeronautics and Space Technology:

Repairs to Test Stand 500...eceseieesesssssssosasossscssasosesssassassons 1,600,000 CF 1-1

CF 1




MARSHALL SPACE FLIGHT CENTER
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1985 ESTIMATES 1

—
PROJECT TITLE Repairs to Test Stand 500

INSTALLATION. George C, Marshall Space Flight Center

FY 1985 CoF ESTIMATE: $1,600,000

LOCATION OF PROJECT: Marshall Space Flight Center, Madison County, Alabama

COGNIZANT HEADQUARTERS OFFICE. Office of Space Flight/Office of Aeronautics and Space Technology

FY 1984 AND PRIOR YEARS FUNDING-  The following prior years funding is related to this project-

Planning
and Design Construction Total
Specific CoF funding seseeeeesssnnsnnssnnnsnsssnnnnnnnnnnnns 154,000 _— 154,000
Capitalized investment............oooiiiiiiiiiiin e, N /A 2,618,500 2,618,500
TOtaIllllllllllllllllllllllllllllllllllllllllllllllllllll 154’000 2618 500 2 772 500

SUMMARY PURPOSE AND SCOPE:

This project restores Test Stand 500 to its original test capability to support technology development in

LO, and LH, engine propulsion. Test Stand 500 was extensively damaged by a hydrogen explosion in late 1980,
précluding~all hydrogen testing and reducing test rates below subsequent program requirements. Tests and
engine operating experience indicate that additional technology development is now required to improve engine
performance and reliability, and extend the hours of engine operation.
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PROJECT JUSTIFICATLON:

Test Stand 500, used primarily for testing of Space Shuttle Main Engine (SSME) size turbomachinery bearings,
plays a vital role in Marshall Space Flight Center’s propulsion technology development program. Current and
future programs planned for this facility include SSME enhancement, turbo pump ball bearing research, SSME
flow meter development, resolution of flight problems, and Orbital Transfer Vehicle breadboard testing. The
test stand, in its current configuration, without a hydrogen testing capability cannot effectively support
current and future engine improvement programs. The hydrogen explosion in 1980 severely damaged the structural
members of the test stand and its associated electrical and instrumentation control systems, and high pressure
gas lines. The explosion also destroyed a preparation building and technical support building. Temporary
measures were taken to provide instrumentation and control for oxygen bearing testing, however, this limited
test capability is inadequate to support current and future programs.

Future exploration of space depends heavily upon continued developnent of propulsion technology. Essential
to this development is the capability for conducting tests at appropriate conditions of temperature, flow rates
and pressure to permit evaluation of design options and to determine performance over extended periods. The
repair of Test Stand 500 will provide these required capabilities.

IMPACT OF DELAY:

NASA will not be able to adequately support the propulsion technology developnent test program schedule
without the testing capability of Test Stand 500 being fully restored. This in turn will seriously impact the
investigation of advanced engine bearing concepts and the capability for anomaly resolutions.

PROJECT DESCRIPTION:

This project includes all necessary repairs to rebuild Test Stand 500 (Building 4522). The work involves
repair of test stand structural members, stairs, and elevator; replacing electrical and instrumentation control
systems and high pressure gas lines; and rebuilding the preparation and technical support buildings. The
Preparation Support Building, a 28-foot by 48-foot structure, will be a masonry (concrete block) construction
with electrical and high/low pressure air system provided. The heating, ventilating, and air-conditioning
(HVAC) system will be designed to maintain a positive pressure to prevent the entry of hazardous gases.

The Terminal Support Building will be a two-story structure, approximately 27 feet by 33 feet, with 16-inch
steel reinforced concrete walls. Electrical and high/low pressure air and positive pressure HVAC systems will
be provided. Electrical control and instrumentation cabling from the test positions will converge in this
building and then feed underground to the respective control and instrumentation centers.
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PROJECT COST ESTIMATE:

Land ACQUiSition EE RN RN RSN EE NN NN NN NN EEEEEEEEEEEEEEEEEEEEER

CONSEIUCTION. .ottt

Repair test stand structural, instrumentation,
controls, and gas lines................ooeviinnn,

Preparation support building.. sssssssssssssssssssnnnnns

Terminal support DUITAIiNG sssassansasnssnnnsnnnnnnnnnnns

Eguigmentllllllllllllllllllllllllllllllllllllllllllllllll
Fallout Shelter (not feasible)................c..oil .

LIST OF RELATED GRAPHICS:

Figure 1 = Location Plan
Figure 2 = Sketch of Test Stand 500

OTHER EQUIPMENT SUVMARY :

No other equipment is required to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.

LS
LS
LS

1,600,000

1,155,000
135,000
310,000

1,600,000

CF 1-4



MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1985 ESTIMATES
REPAIRS TO TEST STAND 500

FIGURE 2

o




NATTONAL AERONAUTIC ‘
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1985 ESTIMATES

IMMVIARY

SPACE SHUTTLE FACILITIES

Office of Space Flight:

Modification of Site Electrical Substation, Johnson
Space @#-.

Modification for Single Engine Testing, National
Space Technology LaboratorieS.. sessssssssssssssssssssssssssssnsnnnsnsnnnsns

Construction of Launch Complex 39 Logistics
Facility, Kennedy Space G-

Construction of Solid Rocket Booster Assembly
and Refurbishment Facility, Kennedy Space Center.. wusssssssssssssssnannnns

Amount
3,200,000
31000000

10,000,000
15,000,000

31,200,000

Page Nb

G 2-1

G 28

G- 2-14

G 2-22
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CONSTRI OF FACILI

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Modification of Site Electrical Substation

INSTALLATION: Lyndon B. Johnson Space Center

FY 1985 CoF ESTIMATE: $3,200,000

LOCATION OF PROJECT: Houston, Harris County, Texas

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpeCifiC COF funding-.- I EEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEENGESR 221,000 ——— 221,000
Capitalized investment.............coiiiiiiiiiiiinnn. N /A 1,289,000 1,289,000
Total....ooooiiin, e 221,000 1,289,000 1,510,000

JUVMARY PURPOSE AND SCOPE:

This project provides for the adequate physical separation of the dual 12.47 kV distribution system switchgear,
power cables, duct banks, and manholes within the Johnson Space Center (JSC) site substation. This separation
is required to eliminate a potential single point failure of the center electrical power system and assure a
more reliable electric power service for equipment testing, astronaut training, flight simulations and
maintenance of high flight rate support. This project will also replace obsolete fixed-tap transformers with
automatic load tap changer transformers to regulate the increasingly frequent out-of-tolerance 12 kV bus
voltage.
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PROJECT JUSTIFICATION:

The JSC site electrical substation, Building 221, is the single source of primary electrical power for the
Center. Powered by two 138 kV Houston Light and Power Company aerial transmission lines, voltage is decreased
to 12.47 kV and distributed to center buildings via switchgear and dual feeder busses through underground ducts
and utility tunnels. Although the present electrical system is operationally flexible and nominally redundant,
the close proximity of some of the system components threatens the continuity of electrical service under
severe electrical faults and/or fire conditions.

Presently, breakers, protective relays, and controls for the Bus 1and B 2 distribution systems are located
in the same enclosure. The aisle between the two systems is approximately 6 feet wide. When work or repairs
are being performed on one system, the backup system is in jeopardy because of the close proximity and the
sensitivity of the controls and protective equipment. The highly sensitive relays can trip due to vibrations
or impacts. In the existing system, the feeder cables from the Bus 1 and Buws 2 systems are fed through a
common duct bank and through a common manhole before they are distributed to the various site buildings via
the utility tunnel system. A short circuit condition in either the duct bank or the common manhole could start
a fire which would cause damage to cables of both Bus 1 and Bs 2 distribution systems. On October 10, 1981,
a fire in one system caused a total center outage. Because of the present and projected increase in flight
rate activity, it is vital that the two systems be physically separated to provide a reliable redundant
electrical power system.

In addition to providing the required reliability, this projectwill also correct a serious voltage regulation
deficiency. The large voltage variations now experienced at JSC on a near daily basis of plus or minus 9
percent, has seriously affected computers, motors, fluorescent lighting fixtures and other electrical equipment,
causing frequent and unscheduled downtimes and impacting many of the programs at JSC. Houston Lighting and
Power maintains voltages only within limits to satisfy a broad range of customers. For precise and reliable
operation of computers and test equipment, JSC requires a voltage regulation within plus or minus 3 percent.
This project will correct this deficiency by replacing two obsolete fixed-taptransformers with new transformers
that have automatic load-tap changers.

IMPACT OF DELAY:

The delay of corrective measures provided by this project will prolong the exposure of the JSC electrical
power system to a single point failure which could severely disrupt crew training and mission flight support
activities and leave the electric power distribution system with unregulated, out-of-tolerance voltage, with
the attendent adverse affect on computers, instrumentation, and other electrical equipment.

CF 2-3




PROJECT DESCRIPTION:

The project will include the purchase and installation of nine 12.47 kV circuit breakers, protective relays,
approximately 3,000 feet of power cable duct banks, 13,500 feet of three—phase 15 kV power cable, overhead bus
work and associated equipment. This equipment will be located approximately 50 feet west of the existing
Bus 1 location and will replace the present Bus 1 equipment. In addition, the two fixed-tap main site

transformers will be replaced with two 25 MVA transformers with automatic load-tap changers, control wiring
and foundations.
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PROJECT COST ESTIMATE:

This cost estimate is based on a completed preliminary engiheering report.

Land Acquisition

CONSTTUCTION ..o e

12 Duct bank enclosure..........ccoooiiiiiiiininns
400 MCM, 15 kV cable..,,..cccvvvi,
15 kV power circuit breakers and DUS suususnsunnsunnnunns
Relays, capacitors, and modification to grounding
systems and controls.............cccooeiiiiinnnnn.
25 MVA transformers with automatic load-tap changers.. .
New concrete pad with piers and beamS.ssssaasassnsnnnns
New manholes and modifications to existing manholes.. ..
Splices and termination work around existing
utilities and tunnels................cooiinn,
Overhead feeder bus system and lighting protection.. ...

EguiEment- " EEEEEEEEEEENESESEE NN NN NN NN NN NN NN NN NN NN NN NN N
Fallout Shelter (not feasible)........................

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 = Site Plan

Unit of
Measure

LF
LF
EA

LS
EA
LS

L3
LS

235.00
40.74
63,778.00

450, 000

14, 000, 00

3,200,000

705,000
550,000
574,000

200,000
900, 000
35,000
42,000

66,000
128,000

3,200,000
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OTHER _EQUIPMENT SUMMARY:

No other equipment is required to complete this project.

EUTURE CcfF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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CONSTRUCTION OF FACTI

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Modifications for Single Engine Testing

INSTALLATION: National Space Technology Laboratories

FY 1985 CoF ESTIMATE: $3,000,000

LOCATION OF PROJECT: National Space Technology Laboratories, Hancock County, Mississippi

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding. sesssssssssssnsssssnsnssnnsnnnnnnnnnns 252,000 _— 252,000
Capitalized investment.............coooiiiiiiiiin i, N /A 30,840,700 30,840,700
TOLAliueerrorsorrsnoocsnonomeneosnooseansssonsssnassons 252,000 30,540,700 31,092,700

—_—

JUVMARY PURPOSE AND SCOPE:

This project provides for modifications to the Main Propulsion Test (MPT) Stand at the National Space
Technology Laboratories (NSTL) to provide capability for single Space Shuttle Main Engine (SSME) testing. The
testing is necessary for engine improvements leading to life extension of key engine components at greater

reliability. The current capability to conduct three-engine cluster firings in the modified test stand will
also be retained.
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PROJECT JUSTIFICATION:

The Space Shuttle is the Nation's primary space transportation system for at least the next two decades. A
;najor NASA objective is for this system to reach its full potential and lowest cost of operation in providing
routine access to space. A key aspect of this objective is to improve the performance of the SSME at full
power and to extend the life of the engine. Upgraded versions of the SSME will require sea level testing to
validate improvements in a full engine system configuration. The test program will focus on advancing the
engine technology by testing the fully integrated system comprised of turbo-machinery, bearings, turbine blades,
etc. This project will provide a capability to test a full integrated engine system. The initial function
of this test position will be for "green run" of SSVE engine turbopumps.

At present, two engine test stands are in operation at the NSIL to meet the SQVE test requirements for engine
certification at high thrust levels, acceptance of engines and spares, life extension and confidence testing
for 55 missions, and testing after major overhauls. The two NSIL stands (A-t and A-2) will be fully utilized
throughout the 1980's in order to accomplish SSVE test requirements. To support the heavy work load of ""green
running* turbo-machinery, engine improvements and life— cycle testing a third test position will be required
in 1986. This project provides the necessary modifications of the B-2 position of the MPT Stand for Single
Engine Testing to meet these test requirements.

IMPACT OF DELAY:

Delay of this project will prevent timely development of performance data vital to improvement of performance
and life extension of the SSME, and will adversely impact currently scheduled activities on the existing SSVE
test positions.

PROJECT DESCRIPTION: )

The project modifications include: removay) of the Shuttle external tank and installation of existing liquid
oxygen/liquid hydrogen run tanks; modification of the stand structure to support the installation of the run
tanks and servicing of the engine; modification of the propellant fill and drain lines; rerouting existing
high— pressure gas lines to accommodate the new configuration; and minor instrumentation changes. A new single
engine mount will also be provided.
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The propellant feed lines will be modified for interconnection to the liquid hydrogen and liquid“oxygen :
barges, docked nearby, which provide propellant replenishing capability. The facility modifications will be
engineered to facilitate removal of the run tanks for return to the external tank MPTA configuration to support
three—engine cluster firing.
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PROJECT COST ESTIMATE:

Land ACQUiSition. BN EE RN NN NN NN NN NN N NN NN NN NN EEEEEEEEEEEEEESR

Construction

Remove and reconnect stand structures and orbiter
simulator; remove external tank; install run tanks.. .

Modify stand structures.............coceeveviiiinnnnnn.
Modify run and fill Iines EEEEEEEEEEEEEENEENEEEEEEEEEEENEETSR

Instrumentation changes...........cc.ccooeviiinn.
Single engine mount...........coociiiiiii

LIST OF RELATED GRAPHICS:

Figure 1 = Location Plan
Figure 2 = Main Propulsion Test Stand

OTHER EQUIPMENT SUMMARY :

Relocation and certification of existing NASA owned LOX and

FUTURE CoF FUNDING REQUIRED TO COMPLETE PROJECTS:

Unit of
Measure

LH2 run tanks.

3,000,000

465,000
662,000

981,000

119,000
773, 000

3,000,000

Additional CoF funding may be required in a subsequent budget if it is determined that altitude simulation

capability is necessary for future test programs.
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FISCAL YEAR 1985 ESTIMATES
MODIFICATIONS FOR STNGLE ENGINE TESTING
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE:  Construction of Launch Complex 39 Logistics Facility

INSTALLATION: John F. Kennedy Space Center

FY 1985 CoF ESTIMATE: $10,000,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpeCifiC COF funding---- EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENENETSR * 10,000,000 10,000’000
Capitalized investment.................cooiiinnnnn. N/A — ==
Total..ooo ——— 10,000,000 10,000,000

*1t is planned to execute this facility project through a design/construct contract. The cost of design is
provided for in the FY 1984 increment of construction funds.

SUMMARY PURPOSE AND SCOPE:

-

This project continues work partially funded in FY 1984 for construction of a logistics facility in the
Kennedy Space Center (KSC) Launch Complex 39 (LC~39) area. It will provide critically needed storage space
to support Space Shuttle processing, checkout and launch operations. This increment of funding will complete
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an approximately 265,000-square foot logistics a petroleum 511 nd 3
and associated loading docks, truck ramps, parking, access roads, and railroad spur.

PROJECT JUSTIFICATION: '

The increasing orbiter fleet and flight rate have added to the complexity of the logistics and warehousing
functions at KSC. Furthermore, experience gained during the first three years of Space Transportation System
(STS) operations has highlighted the need for dedicated storage space for the Ground Support Equipment (GSE)
spares, flight spares, and other parts and materialsrequired for the processing, launch and support operations.
Detailed studies coupled with this experience show that a serious shortage of 265,000 square feet of warehouse
space will exist by 1985.

Currently, items are being stored in KSC institutional logistics facilities and other scattered facilities.
The present storage facilities are inefficient and geographically poorly situated. A more efficient overall
logistics configuration is needed for the operations of the Shuttle Processing Contractor (SPC). This facility
is urgently required for the SPC to efficiently support increasing flight rates and to adequately protect the
government's investment in Shuttle parts and support equipment.

Providing this dedicated storage will also free institutional storage facilities that are now being used for
STS logistics. This will return urgently needed space to the Base Operating Contractor (BOC).

The SPC contract for processing launch and landings at KSC was recently awarded to the Lockheed Space
Operations Corporation. The proposal included a Lockheed option to provide a logistics facility through
corporate investment. At the request of Congress, this option was not exercised and, instead, the first
increment of construction funding for the logistics facility ($10 million) has been provided in a FY 1984
supplemental appropriation. This FY 1985 budget request is needed to provide the balance of funding to complete
.construction.

IMPACT OF DELAY:

Delaying this funding will prevent NASA from completing in a timely manner, the logistics facility construction
begun with FY 1984 resources. Thiswill detrimentally impact K3C's capability to process and launch at planned
and projected STS flight rates.
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PROJECT DESCRIPTION:

This budget request is for the second increment of funding for construction of an approximately 265,000-
square foot logistics facility south of the Vehicle Assembly Building (vaAB). The facility will be designed
to provide 200,000 square feet of storage including shelf storage, pallet and rack storage, automated storage,
conditioned storage and secure storage; 25,000 square feet for receiving and shipping; and 40,000 square feet
of support areas.

The project also includes a POL storage/holding area, loading docks and truck ramps, parking for vehicles,

necessary road intersection modifications, and a rail spur extending from the existing rail line, west of
Contractor Road.
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PROJECT COST ESTIMATE:

The total cost for the Launch Complex 39 Logistics Facility is estimated at $20 million, including preparation
of final design. This project represents the second phase of construction funding to complete the facility.

Unit of Unit
Measure Quantity cost cost
Land ACQUISItIOﬂ ............. EEEEE NN NN EEEEEEEEEEEEEEEEEESR -— ——e === -
CONSLIUCTION.....uvviiiiii e — _— — 10,000,000
Launch complex 39 logistics facility (phase II)iv auunus LS _— -— 10,000,000
Eguipmentllllllllllllllllllllllllllllllllllllllllllllllll - === e ===
Fallout Shelter (not feasible).........cocoeiiiiiinnnn. — — _— —
0 - L 10,000,000

LIST «i ' ELATED GRAPHICS:

Figure 1 = Location Plan

Figure 2 = Project Site

Figure 3 = Site Layout

Figure 4 = Floor Plan
OTHER EQUIPMENT SUMMARY :

Additional equipzent and furnishings will be required when this facility is activated. A portion of the
facility will be equipped with an automated logistics handling system. Additionally, equipment such as bins,
shelving, and oths~ storage means will be provided for other portions of the facility. These noncollateral
equipment items will cost approximately $6,000,000 and will be funded from R&D and R&PM resources.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Construction of Solid Rocket Booster Assembly and Refurbishment Facility

INSTALLATION: John F. Kennedy Space Center

Fy 1985 CoF ESTIMATE: $15,000,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific' CoF funding........ -—- 13,450,000 13,450,000
Capitalized investment. EE NN EEEE NN EE RN EEE NN EEEEEEEEEEEEEEEE !lé !té !té
Totalllllllllllllllllllllllllllllllllllllllllllllllllllll === 13,450,000 13,450,000 -

Design of the Solid Rocket Booster (SRB) Assembly and Refurbishment Facility will be provided by the selected
SRB Assembly and Refurbishment Contractor.

SUMMARY PURPOSE AND SCOPE:

This project continues work funded in prior years for the construction of an SRB Assembly and Refurbishment
Facility at Kennedy Space Center. It will provide a consolidated facility which is specifically designed for
production flow layout and configuration for efficient processing of the Solid Rocket Booster propulsion system
components that are required to support the Space Transportation System (STS) mission model.
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PROJECT JUSTIFICATION

The Solid Rocket Booster (SRB) is one of two primary propulsion systems for the Space Shuttle. After the
Shuttle launch is completed, the SRBs are recovered at sea and returned to Hangar A at XSC where the expended
SRB is cleaned, deserviced, and disassembled. The Solid Rocket Motor (SRM) segment casings are returned to
the manufacturer for processing and reuse. All other components (aft skirt assemblies, Thrust Vector Control
(TVC) System, forward skirt assemblies, frustrums, and nose cones) are refurbished at KSC. The T™MC System is
deserviced/disasembled at Hangar AF and then moved to Hangar N where it is repaired, reassembled, and prepared
for installation in the aft skirt assembly for hot fire testing. After initial cleaning of the aft skirt and
other major components at Hangar AF, they are grit- blasted and repainted in the SRB Surface Preparation Facility
(Bastic Paint) before being moved to the reassembly points currently in Hangar N and the Vertical Assembly
Building (VAB) low bay.

As a result of detailed studies by NASA industry teams, and industrial consultants, the existing VAB low
bay SRB processing facilities were found to be inefficient, costly to operate, and unable to satisfy flight
rate schedules beyond approximately 16 per year. This new facilitywill provide a consolidated and specifically
designed production flow layout to promote efficiency in flight hardware processing and meet the planned flight
rates. Only the Hangar A= Complex which includes the SRBdisassembly facilities, the TMC deservicing/disassembly,
and Bostiec Paint facility will be retained.

The first phase of funding for this proposed facility was provided for by Congress in an FY 1984 Supplemental
Appropriation. This FY 1985 budget request will provide the second increment of funding which is needed to
complete the facility.

IMPACT ‘OF DELAY :

Construction of the SRB Assembly and Refurbishment Facility was started with prior year resources to provide
the capability to deliver the first flight articles scheduled for STS-39., The mission model requires STS-39
SRB's to be the first flight articles from the new facility. Such a schedule is essential to meeting currently
planned flight rates. To assurethatthis facility is availablein sufficient time to be checked out, activated,
and started up to support the higher flight rates, this project must be completed with FY 1985 CoF resources.

PROJECT DESCRIPTION:

The SRB Assembly and Refurbishment Facility will be designed by the selected SRB processing contractor. The
facility will include manufacturing and administrative areas; paint, oil and lubricants (POL) storage for
volatile and flammable liquids; and a hazardous waste building for temporary staging of hazardous waste prior
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to removal from the site. The manufacturing building w111 provide work area }‘spray cells; ‘and
A clean environment will be provided for forward and aft assemblies and subassemblies.

required special coatings.
Ordnance shop facilities, supply storage, and other process facilities will also be provided

also includes the provision of a safe area for conducting TVC hot firings.

The project
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PROJECT COST ESTIMATE:

The total cost for the SRB Assembly and Refurbishment Facility is estimated at $25 million exclusive of site
preparation ($3.45 million). Site preparation and the first increment ($10 million) of the SRB Assembly and
Refurbishment Facility were provided with prior year resources. This project represents the second increment
of construction required to complete the facility.

Unit of Unit
Measure Quantity Cost Cost -
Land Acquisition.iiiereinecieeieeoceecneenneenososnocnnnsses - -_— —-— -
ConSErUC iON. ittt etittetseeocnteccssesssosnsnonsnanans —_— -— — 15,000,000
SRB assembly and refurbishment facility (phase (II).... LS — e 15, 000, 000
Equipment . v tiiiiiiiiiiiierieeeseesoeenesssennsnoncnnas -— - - -
Fallout Shelter (not feasible).iiuieeeceeervneneenoeennans ——— - -— ===

o 15,000,000

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Project Site

OTHER EQUIPMENT SUMMARY:

Special tooling and equipment will be needed for initial operations. Much of this equipment exists and will
be furnished by the government. It is also anticipated that certain contractor-owned tooling and equipment
will be used. Any additional tooling and equipment that may be required will be funded from R&D sources.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

CoF resources may be required in the future to provide for additional processing facilities to support
inereased launch rates,
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FISCAL YEAR 1985 EST|M
CONSTRUCTION OF SOLID ROCKET BOOSTER
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FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE:

Construction of Additions to Cargo Hazardous Servicing Facility

INSTALLATION: John F. Kennedy Space Center

FY 1985 CoF ESTIMATE: $4,600,000

LOCATION OF PROJECT:

John F. Kennedy Space Center, Brevard County, Florida
COGNIZANT HEADQUARTERS OFFICE:

Office of Space Flight
FY 1984 AND PRIOR YEARS FUNDING:

The following prior years funding is related to this project:

Planning ‘
and Design Construction Total
Specific CoF funding seeessssssssssssssnnnnnnnnnnnnnnnnnnnns 1,058,000 9,000, 000 10,058,000
Capitalized investment............coooeviiiiiiiiniiinnnns N /A == _—
Total .o 1,058,000 9,000,000 10,058,000
LUMVARY PURPOSE AND SCOPE:

This project provides additional capabilities for processing large hazardous cargo in support of the Space
Transportation System (STS).

The existing facility provides the capability to safely load propellants and
explosive ordnance for vertical payloads of the maximum Size planned for flight on the STS Orbiters.

This
project will add an airlock, construct a concrete pad in front of the airlock, provide additional site preparation
work, and construct a control building. These additions will allow the payload processing throughput to be
increased from the present four payloads per year to eight.
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PROJECT JUSTIFICATION:

This project will complete the Cargo Hazardous Servicing Facility. The first phase was included in the FY
1984 CoF program. The FY 1984 project provides an environmentally controlled payload servicing cell for
hazardous processing of the largest vertical class payloads that can be carried in the STS Orbiter cargo bay.
With this project, an airlock will be provided to preserve the stringent contamination control integrity of
the service bay during entrance/exit of a payload. The planned control building will provide an engineering
support facility, equipment rooms, SCAPE suit changeout, and payload control rooms. This control building
will permit the set up of the communications and control equipment at a safe distance from the servicing cell.
After the hazardous processing is completed, unrestricted use of this equipment can be continued for maintaining
payload communications and configuration control through launch. Without this capability, the servicing cell
could not be used immediately to process a new payload because of the physical presence and usage of the
previous payload's communications equipment . The control building is also an essential requirement for remote
control and safety monitoring during hazardous processing.

IMPACT OF DELAY:

Delay would result in the inability of KSC to efficiently provide the stringent environmental conditions and
control necessary to protect the payloads being processed in the hazardous servicing cell. A control building
delay would impact the safe operation of the servicing cell and require continued use of the servicing cell
for communications and configuration control after a payload is processed. This would Iimit the processing
throughput to a rate of four payloads per year, which is insufficient to meet projected requirements.

PROJECT DESCRIPTION:

This project provides for construction of a 90-foot high bay entrance airlock of approximately 4,000 square
feet, and the construction of a single-story control building enclosing approximately 9,500 square feet with
two payload control rooms and supporting engineering and shop space. The airlock will provide a class 100,000
clean room atmosphere for cargo operations. A door approximately 35 feet wide by 75 feet high will be provided
to accommodate the cargo canister in a vertical position on its transporter. Also provided in this project
is a 35-foot high steel frame payload transporter shed covering 6,600 square feet, and two 16-foot high steel
frame tanker sheds, each covering approximately 1,000 square feet.
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PROJECT COST ESTIMATE:

Land Acquisition

CONSEIUCTION . ..ttt

ATrlocK. ...
SHEWOTIK. e

Transporter shed........ooooiiiiiiiii e,

Tanker Sheds.....coovoiiiiiiiiiii e

Krypton storage.......ooooiiiiiiiiiiiiiiiiiiaaens

ANtENNA TOWET .. ettt

Equipment.

LIST CF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 = Site Plan
Figure 3 - Site Layout

Figure 4 = Perspective (of service bay and airlock)
Figure 5 = Floor Plan (of control building)

This cost estimate is based on a detailed preliminary engineering report.

Unit of

SF
SF
SY
SF
SF
SF
LS

152.00
471.00
90.06

44.09
59.00

183.33

4,600 ,000

1,442,000
1,884,000
743, 000
291,000
118,000
22,000
100,000

4,600,000
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OTHER EQUIPMENT SUMMARY:

R&D funding for electrical terminal equipment, interface panels, operational television, operational intercom
system, and antennas will be required in the amount of $990,000.

FUTURE COF FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Construction of Biomedical Research Racility

INSTALLATION : Ames Research Center

$2,100,000

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

FY 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning )
and Design Construction Total
Specific CoF funding...,.....ccooviiiiiiiiiiiins 191,300 551,000 742 ,300
Capitalized investment.............cocovvviiiiniininnnnnnn, N A 2,336,286 2,336,286
Total. 191,300 2,887,286 3,078,586

SUMMARY PURPOSE AND SCOPE:

Ames Research Center (ARC) has been designated as the NASA lead center for all animal experiments for the
Space Lab Program. In addition to this specific life science effort, ARC conducts aerospace experimentation
and research gver a broad spectrum of biomedical disciplines. Current laboratory and support facilities
associated with the ARC Animal Care Facility (ACF) are a makeshift collection of aging trailers that are

expensive to maintain, unsightly, and substandard for animal care and occupational safety. .This project

provides for the construction of a 21,000 square foot building to replace the current trailer complex (Figures
1 and 2).
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PROJECT JUSTIFICATION:

The current trailer complex at Euilding N-236 is a hodgepodge arrangement of trailers purchased in the 1960's
for other programs. These trailers are now used for laboratories, animal housing, animal food and bedding
storage, offices, and service areas. Dwe to the limitations of trailers and their aging condition, this
facility is inadequate for meeting NASA's current key needs and is expensive to maintain. The highest cost
aspects are maintaining individual trailer heating and cooling systems and repair of leaking roofs. Construction
of an adequate facility to replace the trailer complex will save high maintenance and repair costs as well as
provide the necessary flexible and efficient capability to meet vital requirements of the Life Sciences Program.
The new building will provide needed laboratory space to meet flight and research program priorities and ACF
support facilities consistent with humane animal care requirements.

The facility will be used by flight program investigators, in-house research personnel, and support for the
ACF. It will provide laboratory capability to conduct ground-based studies leading to and in support of flight

experiments. The facility will also provide needed space for ARC research personnel presently housed in the
over—crowded bioscience laboratory. Relocating to the new research building, in close proximity to the ACF,
will greatly enhance NASA's ability to obtain and keep accreditation for animal care and use, and improve the

quality of animal research.

IMPACT OF DELAY:

This project is required at the earliest date possible because the substandard conditions and rapid
deterioration of the current trailer complex will impair the effective meeting of milestones of flight and
research programs.

PROJECT DESCRIPTION:

This project provides for the construction of approximately 21,000 square feet of laboratory and support
facilities to replace 18 obsolete trailers and 1 environmental chamber. The facility will include 6,700 square
feet of support facility space and 10,500 square feet of research laboratory and office space. The proposed

building will be located south of and adjacent to the existing ACF where the substandard trailers are now
located.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Unit of Unit
Measure Q |anIiI;' cost cost
Land ACQUISITiON.. sassussssussnsnssnsnssnsnssnnnnsnnnnsns - T - - ===
6515 1T U0 -— -== -— 2,100,000
Site preparation. BN E N RN NN RN NN EEEEEEEEEEEEEEEEEEEE Ls _— - 240’000
Architectural/structural...vvivveeieennen SF 21,000 63.80 1,340,000
Mechanical........coouuoeiiiiiei i SF 21,000 12.85 2%0,000
Beoricl. ..o SF 21,000 11.90
Eguigmentllllllllllllllllllllllllllllllllllllllllllllllll - - - - -
Fallout Shelter (not feasible).............ccc..cue..... - - T -—= -
TOEAL. ettt 2,100,000

LIST OF RELATED GRAPHICS:

Figure 1 = Location Plan
Figure 2 = Floor Plan

OTHER EQUIPMENT SUMMARY :

No other equipment is required to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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FISCAL YEAR 1985 ESTIMATES o
CONSTRUCTION OF BIOMEDICAL RESEARCH FACILITY
FLOOR PLAN

MAINT
&

STORE

h
l MAINT | EXISTING BIOSCIENCE LABORATORY
& ] BLDG N-
L SUPPLY l 230
[ T 1
FOOD
STORAGE | | J
|

T)?l'f_tcs!, lq

|
B -
CONEERTE [ oFFicEs T

L o] o [ il MO0 mm

EAST
FLOOR PLAN
[0 (L[ (1] [l
NORTH
i mmmmmmm
SOUTH
N
FIGURE 2 CF 3-14
T T Vg e = T T - ) B
BODDARD SPACE -
JET PROPULSION FLIGHT CENTER - N S A
LABORATORY i o e e - e - .

s e 2 & ’ !



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL, YEAR 1985 ESTIMATES
SUMMARY

GODDARD SPACE FLIGHT CENTER

Office of Space Tracking and Data Systems:

Construction of Addition to the Network Control Center sasssssssssssssnsnsnnns

Amount

2,200,000

Page No.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Construction of Addition to the Network Control Center

INSTALLATION: Goddard Space Flight Center

FY 1985 CoF ESTIMATE: $2,200,000%

*NOTE: This is the NA&SA portion of a jointly funded NASA/DOD facility project.

LOCATION OF PROJECT: Greenbelt, Prince George's County, Maryland

COGNIZANT HEADQUARTERS OFFICE: Office of Space Tracking and Data Systems

FY 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF fluiy R¥164 000 i 164,000
Capltallzed investment..u.....u.-‘.....-........-....-... N/A 1,481,620 1,481,620
Total. oo 164,000 1,481,620 1,645,620

**Note: NASA's portion of planning and design.

JUVMVIARY PURPOSE AND SCOPE:

This project provides for the construction of a two-story 32,000-square foot addition to the Network Control
Center (NCC) required for the Tracking and Data Relay Satellite System (TDRSS). This addition is necessary
to provide essential equipment and work space for technical and support functions for NASA and the Department
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of Defense (DOD).; : ‘
and the TDRSS. Operational support equ:lpmen ‘and rela
of the building utility systems. Because DOD security.re
the NCC must conform to DOD security standards.

The project is sponsored jointly by NAsSA and the United States Air Force (USAF) at a total estimated cost
of $5,700,000. NASA will provide $2,200,000 and the USAF will provide $3,500,000, NASA and the USAF will
share in the planning and design costs by providing $164,000 and $240,000 respectively. Title to this facility
addition will be vested with NASA (GSFC),

PROJECT JUSTIFICATION:

The TDRSS is assuming tracking, command, and data acquisition support functions previously provided by the
Spaceflight Tracking and Data Network (STDN) for low earth orbiting spacecraft. The NCC at G3FC is a critical
element in TDRSS operations, providing 24 hours per day, 7 days per week scheduling for individual spacecraft
support and on-line control of the TDRSS to meet user requirements. These requirements include emergency
support as well as scientific and other purposes. This scheduling and control function involves complex
computer operations, supported by extensive computer software developnent and maintenance.

Development of the NC from inception to the current configuration now needed for full and secure TDRSS
operations has led to requirements for additional facility space. The necessary equipment has overcrowded the
present facility and exceeded the electrical power and air conditioning capability. Similarly, added support
for DOD operations has increased in complexity, and now involves more functions that must be contained within
the secure NCC envelope. DOD security requirements necessitate additional space adjacent to the NCC. The
space requirements to be provided by this project are based on the actual computer systems and related equipment
to be installed, the level of security required by DOD activities, the supporting utility systems needed for
the equipment, and the necessary level of redundancy appropriate for uninterrupted TDRSS mission support
operations.

IMPACT OF DELAY:

This addition must be constructed in FY 1985to provide the reliable utility support for essential NCC systems
that are required by May 1986, and to provide needed space for support functions that must be located in the
NCC secure areas by that time. Delay of construction would preclude establishingthe reliable TDRSS operational
capability when required, and impede NCC system support activities that must be established within the DOD
Secure area.
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PROJECT DESCRIPTION:

This project will provide for the construction of a 32,000-square foot, tm-story additio 3
(Figures 3 and 4). The addition will be of brick construction with a structural steel frame support.ed on a
drilled caisson foundation system. The first floor will provide space for automatic data processing equipment
(ADPE) staging, NCC materials entry and exit handling, equipment maintenance, ADPE hardware support, logistics
for critical spare parts and supplies, mechanical and electrical building equipment, and facilities operations
support.

The second floor will provide space for computer systems developnent, documentation storage, secure text
processing, secure tape storage, operations references and planning, operations management, software support,
and mechanical, electrical and telephone equipment. Cable ductbankswill be extended from the existing ductbank
network and the utilities will be provided from available systems.
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PROJECT DESCRIPTION:

This project will provide for the construction of a 32,000-square foot, two-story addi _
(Figures 3 and 4)., The addition will be of brick construction with a structural steel frame supported on a
drilled caisson foundation system. The first floor will provide space for automatic data processing equipment
(ADPE) staging, NCC materials entry and exit handling, equipment maintenance, ADPE hardware support, logistics
for critical spare parts and supplies, mechanical and electrical building equipment, and facilities operations

support.

The second floor will provide space for computer systems developnent, documentation storage, secure text
processing, secure tape storage, operations references and planning, operations management, software support,
and mechanical, electrical and telephone equipment. Cable ductbanks will be extended from the existing ductbank
network and the utilities will be provided from available systems.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Quantity

Unit of
Measure
Land AQUIRIION......coeeeeeecceeeceeecceeecee —
CoONSErUCTION .. . —
Utilities . e LS
STt~ T Ko LS
Architectural/structural..cceccscecescessscssncnsccnses SF
liiti1 & | SF
EleCtri'cal 'S EEEEREEN N NN A N I AR S B BN ® 8 6 00 0 8859060003 00D SF
Fire proteetion.. A EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERNESR SF
EQUIDMENt. —
Fallout Shelter (not feasible)........................... -
Total. e,
NASA Funding (this budget request). " E EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERNRER
USAF Rty
Total

LIST OF RELATED GRAPHICS:

Figure 1 = Project Location Plan
Figure 2 = Site Plan

Figure 3 = First Floor Plan
Figure 4 = Second Floor Plan

2,200,000

3,500,000
5,700,000

5,700,000

720,000
115,000
2,480,000
1,240,000
916,000
229,000

5,700,000

le—————
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OTHER EQUIPMENT SUMMARY:

ADPE and other related equipment, estimated to cost 57'000'000,4;{
year non-CoF funding.

FUTURE CoF ESTIMATE FUNDING REQUIRED TO COMPLETE THIS PROJECT:

N future CoF funding is required to complete this project.
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CONSTRUCTTON OF FACT

FISCAL YEAR 1985

ESTIMATES

IMVARRY

JET PROPULSION LABORATORY

Office of Space Science and Applications:

Construction of Earth and Space Science Laboratory

Amount

12,200,000

Page No.
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FISCAL YEAR 1985 ESTIMATES
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Construction of Earth and Space Science Laboratory

| NSTALLATION: Jet Propulsion Laboratory

FY 1985 CoF ESTIMATE: $12,200,000

LOCATION CF PROJECT: La Canada-Flintridge, Los Angeles County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications

Fy 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific %F fundingu A EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENGETSR 940’000 —— —— 9"0'000
Capitalized investment.............coooviiiiiiiiininnnns N /A —_— —
Total.................. et 940,000 — 940,000

UMVIARY PURPOSE AND SCOPE:

This project provides for the construction of an Earth and Space Science Laboratory at the Jet Propulsion
Laboratory (JPL), This facility isrequired to house the equipment and activities of 295 scientific, engineering
and other personnel working on rapidly expanding radar, oceans, and electronic component developnent and test
programs. The building will be a two-story structure of approximately 90,000 square feet composed of laboratory,
computer, test, and associated technical support space. It will provide facilities to accommodate imminent

program expansions and required improved conditions for the developnent , testing and evaluation of unique
spacecraft component systems.
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PROJECT JUSTIFICATION:

JPL is assigned responsibility for NASA deep space scientific exploration, tracking‘an
and the development of spacecraft. Radar and oceanographv activities being conducted bv JPL include the Shu\‘.\'.le*‘
Imaging Radar (SIR), the Venus Radar Mapper (VRM) , Ocean Data Archives, and other activities in the developnent
process. In addition, spacecraft design requirements have placed an increased demand on the developnent test
and integration of micro--electronic systems using large scale (LSI), very large scale (VLSI) and very high
speed integrated circuits (VHSIC). The application of these complex and unique electronic components in
spacecraft systems requires research and evaluation which exceeds the present capabilities of JPL, other NASA
centers, and industry.

Successful accomplishment of radar and ocean program activities involves an increase in personnel from 128
to about 230 by 1986 with a budget increase in excess of $50.0 million. In addition, $3.0 million of instruments
and test systems to support the demanding test and analysis requirements of VRM, SIR and future spacecraft
systems are being acquired. This equipment requires stringent temperature and humidity controlled environment,
clean rooms, and electrostatic protection for effective operation.

Presently these spacecraft developnent activities are inadequately housed in more than ten buildings and
trailers which are scattered about the laboratory. The existing space is over-crowded and cannot be economically
expanded to accommodate the necessary test and data analysis equipment that IS being acquired, and it cannot
be modified for adequate clean room environment and temperature and humidity control. Colocation of radar,
oceans, and electronic component development personnel will facilitate information exchange, eliminate
duplication of facilities, and reduce administrative costs.

Site conditions at JPL are such that a two-story laboratory of this size with computers and test equipment
on the first level and supporting functions on the second level IS the most cost effective design for satisfying
the requirement.

IWACT OF DHAY

Delay in providing this project will seriously impact the expansion of the vital radar and oceanography
activities and seriously affect the ability of JPL to respond to developnent and evaluation of the sophisticated

electronic systems that are required for future spacecraft.
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PROJECT DESCRIPTION:

This project provides for the construction of a two-story laboratory facilit: el ,
feet. _'I'he facilitv will be_located on Mariner Road s_ou_thwes'c _of the Fabrication Shopn. Building 10 i .
1). Site development work includes extending the existing utilities to the building, paving, and exterior
lighting.

The building will be of steel frame construction with a metal roof deck and a reinforced concrete slab on
grade. The first floor will include electronics, test laboratories, and computer, data processing and simulation
spaces. The second floor will accommodate L3I, VL3I, and VHSIC test laboratories, radar data archives and
analysis laboratory, and technical support space. The laboratories will be provided with precise temperature
and humidity controls. Two high bay laboratories and the mechanical and electrical equipment rooms are also
included. An overhead raceway distribution system for telephone, computer, and data communications systems
will be provided. Special systems include appropriate shielding, approximately 20,000 square feet of computer
flooring, necessary electronic grounding, and heat exhaust systems for the computer equipment.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report,

Unit of Unit

Measure Quantity cost cost

Land ACquiSition ------- EEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEENGESR — === - -
CONSEIUCTION. ..oouii e, —- ~—- -—- 12,200,000
STt~ K LS - -— 1,305,000
Architectural/structural...iciveieriseseccncnceneanacns SF go, 000 56.00 5,040,000
atanc LS === — 3,110,000
BednG. .. L3 —= T 2, 185,000
Special systems........coocoeiiiiiiiii LS - —— 560,000
EgLIiEment” S BB EEEEEEEEEEEEEEEE NN EEENEENEEEEEEEEEEEEEEEEENRETR - = === —m
Fallout Shelter (not feasible).........cccoovvvvveennn... - - T -
TOLAL ettt e 12,200,000

LIST OF RELATED GRAPHICS:

Figure 1 = Location Plan
Figure 2 = Site Plan

OTHER EQUIPMENT SUMMARY :

Approximately $3 million of R&D funded test equipment iS required to complete this project.

RUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1985 ESTIMATES

AMES RESFARCH CENTER

NATIONAL AERONAUTICS AND SPACE

IMVARY

Office of Aeronautics and Space Technology :

Construction of Numerical Aerodynamic Simulation Facility seessssssnansns

Amount Page No.

16,500,000 CF 6-1
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AMES RESEARCH CENTE
FISCAL YEAR 1985 ESTIMATES

CONSTRUCTION OF NUMERICAL AERODYNAM{C SIMULATION
LOGCATION PLAN \%T\

~ 5
L7 \ >

FACILITY

s
\ g\.tl"/"’ -
¢
\ @ z

.
\
[}

) £ o |
-4
: ; -

: —

= FETT -

PROJECT LOCATION: _ |

&£,
' WELL y/

Y
%
o

A . o

b b Lo
200 400 600 800 1000

\ | |
100 200 300

CF 6-1

¥
/ / LYY ) FEET O
L ! o g
T - METERS 0
FIGURE 1
~. ‘

e A




CONSTRUCTION OF FACILITL

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Construction of Numerical Aerodynamic Simulation Facility

INSTALLATION: AMes Research Center

FY 1985 CoF ESTIMATE: $16,500,000

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

Fy 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpECIfIC COF fundlng EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENR 1,050,000 ———— 1,050,000
Capitalized investment.............coooviiiiiiiiinnnnnn. N/A — —
Total...ooi 1,050,000 o 1,050,000

SUMMARY PURPOSE AND SCOPE:

The Numerical Aerodynamic Simulation (NAS) program isS an integral element of NASAs aerodynamic research and
developnent capability. The N&S activity will provide and maintain a leading computational capability for
NASA other Government agencies, industry, and universities. The NAS processing system network will offer an
advanced high—speed computational capability for aerodynamic research, aeroelastic simulation, solving viscous
3-D fluid flow equations and advanced fluid physics research. This project provides the facility to house the
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computational system, support areas, and space for operations, developnent ,resident research, and maintenance
staff. Space will also be provided for the system developnent staff, who will be available for necessary
upgrading of the NAS Processing System Network (NPSN).

PROJECT JUSTIFICATION:

The NAS Processing System Network (NPSN) will be an integrated network of state-of-the-artcomputer systems
designed to provide a full range of numerical simulation. Itwill be a continually evolving system incorporating
the latest advancements in scientific supercomputers. As an element of NASA's Numerical Aerodynamic Simulation
Program, this system will provide a simulation capability to support advanced fluid dynamic and aerodynamic
research, developnent, test, and evaluation. Advanced design objectives of future aircraft, such as negative
static stability and automatic aerodynamic tailoring, require very high speed computation of great complexity
and very large data capacity. This capability does not now exist in NASA. For mathematical modeling of
aircraft of the future, the described computational capability must be available. The system will also support

the solution to other complex problems of interest to NASA, including such fields as meteorology, climate
research, structural analysis, and computational chemistry.

To be successful, the NPSN must be situated so that there is interaction between the researchers who identify
and specify requirements, the development staff who translate the requirements into machine format, the
operations staff, and the maintenance staff. The computer equipment will demand unique power and cooling
requirements. Adequate facilities must be provided for this advanced, high—speed computer system. 1In addition,
the computer system must be housed in a secure environment. The proposed facility will satisfy these
requirements.

IMPACT OF DELAY:

Delay of this project will result in the continued housing of initial computer equipment in temporary space.
Research, operations, and maintenance personnel will not be colocated with the equipment which will result in
more costly and inefficient operations. The majority of the computer equipment for the NAS, scheduled for

delivery in Fy 1986 and 1987, cannot be housed or supported in existing facilities. The developnent of the
ultimate capability of this system will similarly be delayed.

PROJECT DESCRIPTION:

The project (Figure 2) provides a 90,500 square foot, two=-story building to house the NAS Processing System
Network, associated peripheral equipment, and secure computer equipment. Special power conditioning, emergency
power, utilities management, and process cooling will be installed.
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The necessary physical security and fire protection systems will oV

square feet will be used for computers and computer support. Research, \t, operations, and main \
staffs will occupy about 22,000 square feet. Library, consultant, conference, and reproduction roons will
occupy 5,000 square feet. The remainder of the building will house mechanical equipment, storage, utilities,
corridors, rest rooms, and similar space. The project also includes site development, access roadway, parking,

utilities, and site landscaping.
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PROJECT OOST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Unit of
Masure

Quantity

Land AcquiSition.. AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENENETR Sy -
construction.......'.l.......'..0......-........l.."Q... ———
Site Weparation..... EEEEEEEEEEEEEENEEEEENEEEEEEEEEEEEENEDR LS
Architectural/structural..ceceeeccccccosssossosncecssscnse SF
mChanical.‘..l..O'...000.00.-...........!....'ll...... SF

Flectrical..... ..o SF

Fulpet —

Fallout Shelter (not feasible)....................ooiis

90, 500
90,500
90,500

Unit
cost

TOtalto'.....l..l...........O....l..l...‘0.‘.0....0.I....O.l.l..l.ll........l......l..

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Site Plan

16,500,000

1,100,000
7,400,000
4,600,000
3,400,000

16,500,000
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OTHER EQUIPMENT SUMMARY:

Computer and other electronic equipment is being purchased with R&D funds. Off'i‘(‘-;e” open

furnishings, and related equipment will be provided from R&PM funds.

FUTURE CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project at this time.
will be designed for possible expansion should it be required in the future.

Portions of the building, however,
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NATIONAL AERONAUTICSTAND: DM’

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1985 ESTIMATES

SUMMARY

LANGLEY RESEARCH CENTER

Office of Aeronautics and Space Technology:

Modifications to 8-Foot High Temperature Tunnel

EE SN EEENENEs EEEEEESG NEENO EEENEGR

Amount

13,800,000

Page No.
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CONSTRUCTION OF FACT

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Modifications to 8-Foot High Temperature Tunnel

INSTALLATION : Langley Research Center

FY 1985 CoF ESTIMATE: $13,800,000

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

FY 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF funding...........ccccceevvviiiiiiiiiil, 1,190,000 1,383,000 2,573,000
Capitalized investment...........ccccoeeiiiiniinnnnnnnn, N /A 12,683,162 12,683,162
0 "> I —~ 1,190,000 14,066,162 15,256,162

A ARY PURPOSE AND SCOPE :

This project will support significant advances in supersonic and hypersonic research by adding new capability
to the 8-Foot High Temperature Tunnel in Building 1265 and upgrading existing support systems and equipment.
These modifications will provide aerothermodynamic and structural testing capability for air-breathing
propulsion systems for aircraft and missiles which operate at altitudes from '50,000 feet to 120,000 feet and
Mach nunbers between 4.0 and 5.0, Research capability for testing hydrogen and hydrocarbon-fueled ramjets and
scramjets will also be provided by these facility modifications.
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PROJECT JUSTIFICATION:

The Langley Research Center (LaRC) has been developing a technology base for hydrogen and hydrocarbon seramjets
and has conducted limited evaluations on subscale engines. Present advances are focused on an airframe
integrated concept that includes a vehicle forebody/inlet | combustor and vehicle/ afterbody nozzle. However,
existing small scale facilities severely limit testing capabilities. To advance this technology, full-scale
tests are required to demonstrate a complete flight-weight, flight-scale engine system to determine engine
performance, module interactions, nozzle thrust effects and engine scale performance. Full-scale structural

test capability is also required to determine engine component interactions, cooling performance, and thermal
structural performance.

Current facility capabilities for testing full-scale missile systems with propulsion at high Mach numbers
are very limited. Current facilities can accommodate full-scale ramjets and missile models up to about Mach
4. Other test facilities can simulate flight Mach nunbers up to Mach 7, but they are small and can only
accommodate limited subscale engine developnent . The Langley 8-Foot High Temperature Tunnel currently has the
capability for aerothermodynamic and thermal structural testing from Mach 5.8 to Mach 7.2, but has no propulsion
testing capability and also leaves a gap in the Mach 4-5 range. It is the only facility in the country that
can be cost- effectively modified to fill this gap to suport propulsion testing and full scale missile research.

In addition to NASA, the Department of Defense (DOD) has ongoing ramjet/scramjet and missile developnent
programs which could be tested in the modified tunnel. A complete missile tested at conditions simulating the
entire altitude/Mach number envelope of flight would greatly'reduce development risk, time, and cost.

IMPACT OF DELAY:

The delay of this project would have a significant impact on NASA's seramjet propulsion research effort and
delay advances in DOD's missile development. Current research is limited by the nonavailability of a facility
capable of providing a high mach nunber (4-5) and large scale testing. Specific programs thatwill be affected
are cruise vehicles (hydrogen-fueled) and hypersonic missile technology.

PROJECT DESCRIPION:

In order to provide increased capability, this project provides for modifications in three areas: 1) the
replacement and overhaul of several high use pieces of tunnel support equipment; 2) the addition of an oxygen-
enrichment system which will allow the test stream to simulate air for propulsion testing; and 3) new nozzles
to provide for facility testing capability in the Mach 4 to 5 range.
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The required facility modifications include rehabilitating the meth: Y ,
replacing compressor systems, modifications to the piping system, new combustion air control valves, etec
addition, the cooling system for the model support strutwill also be modified.

An oxygen enrichment system will be provided to replenish the oxygen depleted in burning methane and air to
provide the true environment required for hypersonic flow simulation. This system will inject oxygen directly
into the annular space between the inner and outer liners of the combustor. Oxygen will be supplied from an
isolated liquid oxygen run tank. This includes a nitrogen system for evacuating oxygen when the facility is
not in operation, and additional supply lines and storage tanks.

Alternate Mach number capability will be provided to extend the operating characteristics of the tunnel.
This includes providing three interchangeable nozzles for Mach 4.0, 4.5, and 5.0 testing capability including
the associated control systems. In addition, a mixer (chamber) where ambient air and oxygen are mixed wvill
be installed and the minimum section of the Mach 7 nozzle will be replaced. Other items include special cranes
for removing large pieces of equipment and additional piping for the high pressure air system.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Unit of
Measure

Land Acquisition .. —

Construction. ——

Facility modif cations... LS

Methane gas system.... LS

Gaseous hydrogen syst'm LS

Mocel support strut__.. LS

Co”bUStor mOds.....II...II.IIIIIIIIIIllllll.ll.ll.lll LS
Miscellanoous.'.."nl '.Ill-----.-l-ll-----l--l--.--l LS
CootPECti seCtionl- LI N LN NN NNEENINEENNNENNRNNNYN] LS

Oxygen eoricrment system..... . LS

Liquid oxygen supply system... . LS

Liquid oxygen injection syst < LS

Nitrogen Supplye.ceccecenss LS

Miscellan€oUuS.ees, seeeae ooe LS

Alternate mach number... .. ¢« « ¢« oo LS

Nozzles/controls (Mach 4, 4.5. 5. 7) LS

Mixer/liner...t.....o'..ioo.o..c--ol LS

Handling equipment.... ... ou_en_ .. LS

Miscellaﬂeous....... oo L] - . LS

EQEEEEEEEIIIIIIIIIIIIIIIIII-I.IIII.IIII.I EEEEEE mEm mmm ——

F=llout S eltp— p6t frasible) —

Total

Q_antity

Unit
Cost

Ccost

13,800,000

3,022, 000
(313, 000)
(505, 000)
(191, 000)
(179, 000)
(700, 000)

(1, 134,000)

4,251,000
(2,622,000)
(180,000)
(439,000)
(1,010,000)

6,527, 000
(1,727, 000)
(986, 000)

(1,613,000)
(2,201, 000)

13,800,000
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LIST OF RELATED GRAPHICS

Figure 1 = Location Plan
Figure 2 - Aerial View

OTHER EQUIPMENT SUMMARY:

No other equipment is required to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIREDTO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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CONSTRUCTION GF FACILITIES

FISCAL YEAR 1985 ESTIMATES
IMVARY

VARIOUS LOCATIONS

Office of Space Tracking and Data Systems:

Construction of 34-Meter Antenna, Madrid, Spain, Jet Propulsion
Laboratory . ..o

Modifications of 64-Meter Antenna, DSS—63, Madrid, Spain,

Jet PropulsSion Laboratory...eescessesssescesssescscsnanssnsssancosss

Amount

6,000,000

7,800,000

13,800,000

Page No.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Construction of 34-—Meter Antenna, Madrid, Spain

| NSTALLATION: Jet Propulsion Laboratory

FY 1985 CoF ESTIMATE: $6,000,000

LOCATION OF PROJECT: Madrid, Spain I

COGNIZANT HEADQUARTERS OFFICE: Office of Space Tracking and Data Systems

FY 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
Specific CoF fbnding...........oooiiiiiiiiii i, 100,000 — 190,000
Capltallzed inveStment...........o--............-.......... N/A - -
Total. .o 100,000 - 100,000

JUVMARY PURPOSE AND SCOPE:

This project provides for the construction of a 34-meter diameter X-band frequency antenna at the Deep Space
Network (DSN) complex in Madrid, Spain (Figures 1 and 2). The antenna is necessary for meeting Voyager 2 -
Neptune encounter communication requirements, supporting Galileo science experiments and navigation
requirements, and reducing the communications overload at the Madrid complex to minimize science data losses.
This antenna will be combined in an array with the other DN antennae at the complex for large aperture

requirements, and used separately to provide the improved capability needed for concurrent support of multiple
spacecraft from Madrid.
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PROJECT JUSTIFICATION:

The DSN provides tracking and two-way communications with unmanned planetary spacecraft, and supports various
deep space science experiments. Spacecraft at increasingly greater distances such as Voyager require additional
ground-based antenna aperture for precision tracking and the needed data return rates. Support for the Voyager
2 = Neptune encounter in 1989 will be provided by arraying the deep space antennae at each of the three world
wide DSN complexes. The increase in aperture at the Madrid complex for this mission will be provided by this
new 34-meter antenna, and by the modification of the 64—-meter DSS-63 antenna to a 70—meter diameter which is
proposed as a separate project in FY 1955. These two antennae will be arrayed with the existing 34-meter DSS~
61 antenna at the complex to provide sufficient aperture for receiving Neptune images at the Madrid location.
This aperture improvement is also necessary for reducing losses of non-imaging science and engineering data
at antenna pointing angles near the earth's horizon. The additional ground based aperture will also benefit
future spacecraft by reducing on-board communications design requirements and costs.

The capability of the Madrid complex for supporting other missions must also be improved. This new antenna
must be operational by mid-1987 to support the Galileo mission. It will be used to support gravity wave
experiments in late 1987 and late 1988, and for critical backup VLBI (very long baseline interferometry)
navigation for the Galileo probe beginning March 1988. In addition, this antenna is needed for improving
multiple mission support capability to achieve communications requirements in the later 1980's and beyond.
These include not only the Voyager 1 and 2 and Galileo missions, but also such missions as the Venus Radar
Mapper, Pioneer 10, Pioneer 11, Pioneer Venus Orbiter, and the International Solar Polar Mission.

The addition of a 34-meter antennawill result in a configuration of deep space antennae at the Madrid complex
that is comparable to the configurations at the other E N complexes in Goldstone, California, and Canberra,
Australia. This network balance will improve the overall E N support uniformity for fuller realization of the
scientific potential of current and future missions.

IMPACT OF DHAY :

Delay of this project would preclude the Madrid complex from receiving Neptune images, providing necessary
Galileo support, and achieving acceptable science data return in the late 1980's and beyond.
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'ROJECT DESCRIPTION:

This project provides for the construction of a 34-meter diameter X-band frequency antenna (Figure 3) at the
Madrid complex in Spain. Site support facilities include an entrance road, security fencing, grading, paving,
drainage, electrical power distribution, and fire protection. The antennawill be installed on a new foundation

and furnished with the necessary control system. The antenna includes all structural, mechanical, and electrical
elements; reflector surface panels; the subreflector; and a support systems enclosure.
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PROJECT COST ESTIMATE:

This cost is based on preliminary engineering and related studies.

Unit of

Measure

Land Acquisition........................ —
COI’]StI’UCtIOI’] ......................... EEEEEEEEEEEEEEEEEEEE -
Site support facilities......... LS
Antenna foundation................. LS
Antenna ......................... EEEEEEEEEEEEEEEEEEEEENER L:S
Control System BN EEE NN EEEEEE NN NN NN NN EEEEEEEEEEEEEEEN LS

Equipment............ocoeiin,

Eallout Shelter (not feasible)...........

LIST OF RELATED GRAPHICS:

Figure 1 = Location Plan
Figure 2 = Site Plan
Figure 3 = General Arrangement

OTHER EQUIPMENT SUMMARY:

6,000,000

4,550,000
550,000
530,000

370,000

Electronic equipment and related engineering support will be provided with $4,800,000 of Space Flight Control

and Data Communications (SFC & DC) funds.

FUTURE CofF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

N future CoF funding is required to complete this project.
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VARIOUS LOCATIONS
FISCAL YEAR 1985 ESTIMATES
MODIFICATIONS OF 64-METER ANTENNA, DSS-63, MADRID, SPAIN
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CONSTRUCTION OF FACHATIES

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Modifications of 64-Meter Antenna, D3$S-63, Madrid, Spain

INSTALLATION : Jet Propulsion Laboratory

FY 1985 CoF ESTIMATE: $7,800,000

LOCATION OF PROJECT: Madrid, Spain

COGNIZANT HEADQUARTERS OFFICE: Office of Space Tracking and Data Systems

FY 1984 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

Planning
and Design Construction Total
SpeCifiC COF funding-. S I EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENGETS 640,000 310,000 950,000
Capitalized investment................ccooevevnnnn. T N /A 14,325,000 14,325,000
0 "> I 640,000 14,635,000 15,275,000

JUVIVARY PURPOSE AND SCOPE:

This project provides modifications for upgrading the 64-meter DS3-63 antenna at the Deep Space Network (DSN)
Complex in Madrid, Spain (Figures 1 and 2), to a 70-meter diameter, higher efficiency antenna. The upgrading
improves by 45 percent the communication capability to provide required support for deep space missions. This
project is necessary for support of the Galileo, Venus Radar Mapper, and Voyager 2 - Neptune missions, for
continuing support to spacecraft beyond the outer planets, and for improving various deep space scientific
data gathering capabilities.
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PROJECT JUSTIFICATION:

The DSN provides tracking and two—way communications with unmanned planetary spacecraft, and supportsvarious
deep space science experiments. Spacecraft operating at increasingly greater distances from earth require
additional effective ground-based antenna aperture for meeting communication thresholds. Upgradingthis antenna
to a 70-meter diameter and incorporating today's technology to improve efficiency will extend the communication
threshold and coverage for the Pioneer 10, Voyager 1, and Voyager 2 spacecraft by up to five years as they
depart the solar system in the 1990's. The modifications will provide needed improvements in this antenna's
capability for very long baseline interferometry (VLBI), radio science, radio astronomy, emergency spacecraft
command transmitting, and spacecraft data telemetry. For Galileo and the Venus Radar Mapper, the improved
VLBI is necessary for navigation requirements, and the improved telementry provides needed support coverage
and reliability for science data return. Similar modifications are planned for the 64-meter antenna at
Goldstone, California, and the one at Canberra, Australia.

Using the baseband arraying techniques, signals from different antennae can be combined to increase the
effective aperture. One antenna must be above the communication threshold (the 70-meter in this case) before
the technique can be applied. For the Voyager 2 = Neptune encounter in 1989, the aperture necessary for
receiving images in Spain requires that the antenna modified by this project be arrayed at X-band frequencies
with the existing 34—-meter DSS-61 antenna at the Madrid complex and a new 34-meter antenna proposed as a
separate project for FY 1985. This aperture improvement is also necessary for reducing losses of non-imaging
science and engineering data at antenna pointing angles near the earth's horizon, and for obtaining high data
rates. Upgrading this antenna to a 70-meter diameter will also enable it to independently support spacecraft
that previously would have required arraying with a 34-meter antenna. /A a result, the overload of support
communications requirements at the complex in the late 1980's and beyond will be partially relieved. This
improved ground-based support capability will also reduce on-board communications design requirements and costs
for new spacecraft.

The 1960's technology 64-meter E N antennae are basically S-band frequency antennae that have been upgraded
by adding higher frequency X-band electronics. Because S-band quality reflector surface panels (Figure3) are
inefficient at X-band, better quality panels will improve performance. Current technology permits the
fabrication of improved surface panels, better structural designs, and reflector surface shaping for higher
efficiency radio frequency performance. Improved subreflector technology, including better drive and control

systems to compensate for antenna reflector gravity distortions, has also been developed. This project, and
future projects for the other two E N 64-meter antennae, will incorporate this new technology to obtain a 45
percent improvement in effective aperture from only a 20 percent increase in reflector aperture area.
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This antenna in Spain must be modified in FY 1985 so it may be returned tao oper ]
support in 1987, This is also necessary for enabling the future sequential modificati '

antennae at Goldstone and Australia in time to subpbort the Vovaser ? - Nentune ennnintar uithant ramauine
than one antenna at a time from spacecraft support.

IMPACT OF DELAY :

Delay of this project would preclude availability of a 70-meter antenna in Spain for the Galileo mission,

and seriously impact the upgrading of the two other 64-meter DSN antennae in time for supporting the Voyager
2 = Neptune encounter,

PROJECT DESCRIPTION:

The modifications (Figure 3) will incorporate state—of-the—arttechnology for antenna component design,
fabrication, and alignment. High efficiency X-band panels will be installed over the full reflector surface.
The reflector backup structurewill be enlarged to a 70—meter diameter and modified for increased strength and
stiffness. A new quadripod and high precision subreflector compatible with the 70-meter reflector will be
installed. The elevation wheel will be reinforced for strength and stiffness and increased in weight to balance

the modified reflector-subreflector assembly. A new drive and control system for the new subreflector is also
included.
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PROJECT COST ESTIMATE:

This cost is based on preliminary engineering and related studies,

Unit of Unit

Measure Quantity cost cost

Land Acquisition A EEEEEEEEEEEEEEEEEEEEEEEEEEEEEENENEEEEEEERETGR — - e —— - -
Construction................. e - -— === 7,800,000
ReerCtor panels EEEEEEEEEEEEEEEEEEEEE NN EEEEEEEEEEEEEEN LS e m———— 3’700’000
Q“adripOd' EEEEE NN EE NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEER L'S bt - 700,000
Subreflector..........oooi LS —_— —_— 800,000
Reflector structure and elevation wheel modifications.. LS - - 2,250,000
Subreflector drive and control SyStemM cusssssssnssnnnnsns LS — —_— 350,000
Eguigment-- L BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN BN BN BN BN BN BN B OO BN BN BN BN OO BN BN BN BN BN B I BN I N I I - - = ==
Fallout Shelter (not feasible)..............oooivinini. - T - -

...... 7,800,000
LIST OF RELATED GRAPHICS

Figure 1 = Location Plan
Figure 2 = Site Plan
Figure 3 = General Arrangement

OTHER EQUIP MENT SUMMARY :

No other equipment is required to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project; however, similar upgrading of the 64-meter antenna
at each of the other two DSN complexes (Goldstone and Australia) is planned for the future.
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VARIOUS LOCATIONS
FISCAL YEAR 1985 ESTIMATES
MODIFICATIONS OF 64-METER ANTENNA, DSS 63, MADRID, SPAIN

SITE PLAN

/

EXISTING
64M ANTENNA

DSS 63
EPROJECT LOCAT IONﬁ

RELOCATED
26M ANTENNA m

(FY 1984 CoF)

g

@IQTING

34M ANTENNA
DSS 61

FIGURE 2

CF 8-13



Wil i

FISCAL YEAR 1985 ESTIMATES.
MODIFICATIONS OF 64-METER ANTENNA, DSS-63, MADRID,

BROKSH
STRUCTURE
MODIFY
ELEVATION
WHEEL

GENERAL ARRANGEMENT

——

- m—-

b ;_-g{:.'tu.«':_;:.é;;

A3

OSIREE Aes
é{’-

-

FIGURE 3

EXISTING
64-METER
REFLECTOR
EXISTING
QUADRIPOD
EXISTING
~ SUBREFLECTOR
B
gl NEW
SUBREFLECTOR

MEW QUADRIPOD

EXTENDED
70-METER
REFLECTOR

EXTENDED
BACKUP
STRUCTURE

SR

CF 8-14



81902 O'g *woifapEn g
BORRQEETIOY eondg pup ropnouoley Qres o

NATIONAL AERONAUTICS AND SPACE AMINISTRI;TidN
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1985 ESTIMATES

AYYHaT

SIMVARY
REPAIR
Amount
Summary of Project Amounts by Location:

ATES RESCAICH AU oo memeen 1,395,000
Dryden Flight Research Facility.... sssssssssssasssssssssssssnnsnnnnnnnnnns 195,000
Goddard Space Flight Center susssssssssssssssasssnsnssnnsnnssnnsnnnnnnnnnnns 1,180,000
Jet Propulsion Laboratory..........oooovivriiiiiiiiiiiiiiiieeeaianns 1,900,000
JOhNSON Space CAME e 1,225,000
(NCTATALETo \VARST o= Yol- TR (1 (< ol 1,455,000
Langley Research Moo ccceeeeeeeceee 2,625,000
LewisS ReSEarCh B oo eeeeeee e 2,440,000
Marshall Space Flight Center susssssssssssssssssasssssssnssasssnsssnsnnnnss 955,000
Michoud Assembly Facility. sasssssssssssnsanssnnnssssnnnsnsnnnnssnnssnnnnss 1,665000
National Space Technology Laboratories......... T T e 2,425,000
Wallops Flight Facility.. e e e e e e et e s E R enn e «xanss 1,555,000
Various LocationS eesveessvesroonsnosnssosnssosssssssosasssnanas Cerees 690,000
Miscellaneous Projects Not Exceeding $150,000 Each.. seeusausasnannnanansas 295000
Total. 20000000
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Repair of Facilities at Various Locations, Not In Excess Of $750,000 Per Project

INSTALLATION: Various Locations

FY 1985 CoF ESTIMATE: $20,000,000

FY 1983: $14, 000, 000 . FY 1984: $17,500,000

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management

JUVIVARY PURPOSE AND SCOPE:

These resources will provide for large repairs to facilities at NASA field installations and Government-
owned industrial plants supporting NASA activities. Included in the request are those facility repair needs
for Fy 1985 that can be foreseen at the time of the submission of these estimates, and that are estimated not
to exceed $750,000 per project. The thrust of this program iS to provide a means to restore facilities or
components thereof, including collateral equipment, to a condition substantially equivalent to their originally
intended and designed capability. The request includes the substantially equivalent replacement of utility

systems and collateral equipment necessitated by incipient or actual breakdown. This work also includes major
preventive measures which are normally accomplished on a cyclic schedule of greater than one year.

PROJECT JUSTIFICATION:

A major portion of the Agency's buildings exceed 15 years in age, and increases in repair requirements are
to be expected. Maintenance and repair costs for mechanical and electrical systems in a typical building are
almost three times higher during the 16~ to 30-year period of a building's life than they are during the initial
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15 years of beneficial occupancy. At about the 15-year point, many electrical and mechanical compo
the end of their serviceable or economic life and should be replaced in the interest of long-term economy.
Continued piecemeal repair of these components usually requires more resources in the long run than replacement
after the end of the economic life of the original components. Some 75 percent of the physical plant is in
the 16- to 30-year old category.

The major thrust of this repair program, as well as the rehabilitation and modification program, is to
preserve the Agency's $3.3 billion (as of September 30, 1983) physical plant. The major distinction between
these classes of work is whether or not the intended work is to bring the facility and its components to a
condition substantially equivalent to its designed capacity, efficiency, and capabilities. If such is the
case, the work is classified as repair. An analysis of each of the projects for which funds are requested
indicates that this work must be addressed and progressively accomplished. Otherwise, risks are increased and
future costs of the specific work will be greater. More importantly, there will be increased breakdowns that
require costly emergency repairs.

This program includes only facility repair work having an estimated cost not in excess of $750,000 per
project. The work is of such a nature and magnitude that it cannot be accomplished by routine day-to-day
facility maintenance and repair activities, or by related routine facility work efforts that are provided for
in other than CoF estimates.

PROJECT DESCRIPTION:

Proposed repair projects for Fy 1985 totaling $20,000,000 are described under "PROJECT COST ESTIMATE."
Projects estimated to cost not in excess of $150,000 have not been individually described or identified by
Center, and the total estimate for these projects is $295,000. This repair program has been distilled from
requests for FY 1985 exceeding $28,600,000, and thus represents a modest request in relation to the continuing
backlog of this type of work. Based on relative urgency and expected return on investment, the projects which
comprise this request are of the highest priority. Deferral of this mission-essential work would adversely
impact the availability of critical facilities and program schedules.
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During the course of the year, it is recognized that some rearrangement Of Briority m :
may force a change in some of the items to be accomplished. Any such change, haowever, will be accomplished
within available resources. The following broad categories of work are described further in the "PROJECT COST
ESTIMATE" :

a. Utility SYStEmMS. wuueussssssasnssssnsnsnssssnsnsssssnnsnsnssnasnnnssssnnnnnsnnnnnnnnsnnnnnns 10,035,000
b. General Purpose BuUildiNgS asessssssssssssssassssnnsssnnssnnnnsnnnnsnsnnnnsnnnnsnnnnnnnnnnns 380,000
c. Technical Buildings/StructuUres sssssssssssssssssssssssasssasnnssnnssnnsnnnsnnnnnnnnnnnnnnns 5, 405, 000
d. PavementS and Drainage uwwsssssssssssssssssssssssssssssssssssssssssssssssssssssnnsssnnnnnns 1,540,000
e. Building Exteriors and ROOfS suuussssassassssansssnsnsnssnsnsssnnnssnsnnnnsnnnnsnnnnnnnnnns 2,640,000

PROJECT COST ESTIMATE :

A, AmMes Research Center (ARC)..ccccoiiviiiiiiiiiiiiinnnnn, TR TTTTTTR TR RRTTRRRTRR 1,395,000

1. Repair of Unitary Plan Wind Tunnel Main Drive Motors (N=227) seusssnssssssansssssnnnnnnns 390,000

The Unitary Plan Wind Tunnel (UPWT), built 28 years ago, consists of the 11 x 11-foot transonic, 9 X
7-foot supersonic, and 8 X 7-foot supersonic test legs. It is powered by four 45,000 horsepower wound rotor
induction motors. Recent inspection revealed a requirement for repairs to the motors. Two require major
overhaul, including shifting and rewedging the stators, reshimming the rotors, cleaning, repairing or replacing
bearings and other parts, reinsulating bearing pedestals, and painting. Three motors require reinsulation of

slip rings. All thrust bearings and motor alignment will be checked and corrected as necessary. The liquid
rheostat tanks which are part of the motor control system will be stripped and reinsulated or replaced as

required. This wind tunnel system receives high usage and plays a critical role in awide variety of aerodynamic
research and development investigations. Failure to overhaul and repair the four wind tunnel drive motors

will eventually result in a breakdown which would interrupt scheduled research and require extensive, costly
emergency repairs.
2. Repair of 6 x 6-Foot Wind Tunnel Drive Motors (N—226) sssssssssssnnssssnnnnnnnnnnnnnnnnns 280,000

The 6 x 6-foot wind tunnel supports many aerodynamic tests, and has been used almost daily since it
was completed in 1945. The tunnel's two 25,000 horsepower drive motors require overhaul and repair. The

CF 9-3




required work includes rewinding and reinsulation of the motors real g ging

inspecting, repairing, and reinsulating the bearings, thrust blocks and pedestals; and cleaning and painting.
Because of the age of the motors, which have never been overhauled, wedges and pieces of winding packing have
become loose. As a result, frequent inspection is required to ensure no foreign material is in the motors
that may cause arcing between the windings and ground. Failure to repair these motors will eventually result
in major damage and cause tunnel shutdown for expensive unscheduled repairs and consequent disruption to
research schedules.

3. Repair of Roofs, Various BUildiNgS sassssassssssssssasnssasnssasnssasnnsnsnnnnnnnnnnnnnns 200,000

The Administration Building (N=200), Flight Support Building (N-211), and Administrative Management
Building (N-=241), all have roofs that have deteriorated, leak badly, and must be replaced. The repairs involve
stripping approximately 48,000 square feet of mineral surface roof, addition of several expansion joints and
roof drains, some alteration to roof slopes, application of two inches of rigid foam thermal insulation, and
application of standard mineral felt and tar surface courses. . Simple spot repairs are no longer effective for
these deteriorated roofs. Deferral of repairs will allow continued leaks in these three buildings, with
additional and expensive stopgap spot repairs and, eventually, more expensive building rehabilitation.

4. Repair of Compressor Drive Motors (N-229 and N-250) | .. ..cveecesscessscessssesssrssnnsnns 290,000
This project will repair and overhaul two compressor motors which provide over half the compressed air
used in Ares wind tunnels and other research facilities. Neither motor has been overhauled within the past
ten years. One motor is a 5,500 horsepower synchronous motor. Overhaul will consist of cleaning, realignment,
checking and repairing insulation as necessary, checking and repairing bearings, and painting. The second
motor, a 4,000 horsepower synchronous motor will be rewound and converted to 4.16 kV in addition to other
repairs similar to those for the 5,500 horsepower motor. A 13.8 ¥V = 4.16 kV delta Y transformer will be
installed. Overhaul and repair of these motors is required to ensure continued reliable high pressure air
service to important research facilities.

5. Repair of Heating, Ventilating, and Air-conditioning, Various Buildings.. sesssssssssnnus 235,000

This project will provide major repairs to components of five heating and cooling systems at Ames.
The boiler stack in hilding N=243 was installed in 1966 and is now corroded beyond repair and will be replaced.
The boiler in WIilding N-229 was installed in 1960 and has been repaired several times. Fire box leaks and
corrosion dictate replacement of the boiler as it is no longer practical to repair. The 270-ton air-conditioning
cooling tower fill at hilding N-244, installed in 1967, is corroded and rotted and requires major structural
repair and fill replacement, and the motor and fan mounting require overhaul and repair. The 566—ton cooling
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tower at Building N=239 is in a state of deterioration. Tt remiiras romnlata arruntural rahnilA

of the fill. The two 383-ton reciprocating chillers at Building N-239 were installed in 1965 and have been
operated continuously since then. Both require complete overhaul. Completion of these repairs in a timely
manner will significantly reduce the expensive and inefficient maintenance now required on these deteriorated

heating and cooling system components.

B. Dryden Flight Research Facility (/M 195,000

1. Repair of Roofs, Various Buildings................ocooeiinl. 195,000

The roofs to be repaired are over 30 years old, and have deteriorated in the harsh desert environment.
The 57,000-square foot roof of Building 4802 will be removed and replaced with one inch of sprayed urethane
foam coated with 2 to 30 mils of acrylic elastomeric film. The roofs of three buildings (4806, 48074, and
4808), approximately 31,000 square feet, are of formed metal roofing and will also be urethane foam coated
with acrylic film. The roofs now require expensive spot repair of numerous leaks.

C. Goddard SpaCe Flight Center (GSFC) ......... EEEEE NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEN 1,180,000

1. Replace Steam Lines from Building 24 to Buildings 1 and 2 sssssssssssssssssnssnnnnnnnnnns 490,000

This project provides for the replacement of the 20-year-old steam supply and condensate return lines.
The new pipe will be pre-—insulated direct burial and consists of 650 linear feet of 8 inch and 4 inch condensate,
and 450 feet of 5-inch and 600 feet of 4-inch steam lines interconnecting the Central Heating and Refrigeration
Plant (24), manholes 14, 6-1, 6, the Space Projects Building (1) and the Research Projects Laboratory (2),

New replacement manholes will be installed to allow for parallel piping construction and to prevent excessive
downtime.

Currently, numerous leaks have developed in the piping system and the steel housing conduit due to
severe corrosion. Aerial thermographs have revealed excessive heat losses from this pipe line. The proposed
work will also include cathodic protection.

2. Repair ROOf, BUiIding 3'..000l'QlDl..l...'li....lllil'l.DQI.!'OO.!l..'ll.!'o‘.l.......'. 300,000

This project provides for the balance of the roof replacement (30,000 square feet) of the Central
Flight Control and Range Operations Building (3). Coping, flashing, gravel stop, pedestrian walkways, expansion
joints, and other accessories will also be replaced. The existing roof is more than 20 years old and contains
numerous patches and temporary repairs. The heavy traffic associated with the installation of equipment and
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maintenance work on the roof has resulted in frequent leaks and deterioration. An initial 23,000 square feet
was replaced as an emergency repair because of severe deterioration.

3- Repair Air Handling Units (6, 11’ and 12)IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 390,000

This project provides for the repair of five Air Handling Units (AHU's) in the Space Sciences Laboratory
(6), 4 AHU's in the Applied Sciences Laboratory (11), and 3 AHU's in the Tracking and Telemetry Laboratory
(12). The repair work will include the replacement of heating and cooling coils, leaking dampers, piping and
insulation, and pneumatic controls. Also included is the repair of deteriorated equipment and components
within the mechanical equipment rooms. The existing package/built-up AHU's have been in operation since the
early 1960's, Due to deterioration and corrosion resulting from their vintage and extensive operations,
replacement of equipment components and/or entire units has become necessary. This repair project will improve
operating efficiency and enhance system reliability.

D. Jet Propulsion Laboratory (JPL)...cccoiiiiiiiii e, 1.900.000
1- Repair Water Linesl'l.'.l!ll..l.l...bl.l.tt...OOOlD..00D.l00tl'C.l"l.'..'.lllb.l..!.'l' 480,000

This project provides for the replacement of approximately 2,700 linear feet of deteriorated underground
water lines and upgrading existing water service to various facilities. Work includes the installation of
4-, 6-, 8-, and 12-inch steel lines to replace existing waterlines that have been in service for about 40
years, are deteriorating rapidly, and have been repaired numerous times. The water service will be improved
by providing a dual feed for fire protection for 22 JPL buildings and eliminating dead end lines and their
attendant health hazards.

2. Repair Electrical Power System, SFOF........cccoiiiiiiiiiee 475,000

This project provides for the initial increment of a planned program to replace the uninterruptable
power system (UPS) in the Space Flight Operations Facility (SFOF), WIilding 230. Work includes replacing
portions of the electrical power system including the switchgear and bus ducts serving transformer T-=1. A
cross tie to transformer T=2 iS also included. This work will provide a second source of power to both the
existing and planned UPS permitting the installation of portions of the new system prior to the removal of the
old. Te SFOF is the center at JPL for all spacecraft tracking, control, analysis and operations, functioning
24 hours a day. The computers and data processing equipment are provided backup electrical power by the UPS.
Sudden failure in the URS could result in an emergency shutdown of the computers. The US IS twenty years

old, near the end of its useful life and must be replaced to insure reliable electrical power to the computers
In the SFOF.
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3. Repair of Primary Electrical SySteM sausssssssassssssssssssssssssnssnsnssnnnsnnnnnnnnnnnns 15,

This project provides for the repair of the primary electrical power supply to ten buildings. Work
includes the replacement of Transformer Banks 30, 42 and 64 with 16.5 kV dual feed transformers and related
electrical equipment. The buildings are currently served by a 2.4 kV electrical power system which is over
20 years old, deteriorated, and subject to long duration single point failure. Replacement of these elements
of the electrical system is urgently needed to provide a reliable electrical power system for these ten
buildings.

4. Repalr RoadWayS NN NN EEEEEEEEEEEEEEEEEEEE NN EEEE NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEE 470,000

This project provides for the replacement of approximately 7,500 square yards of deteriorated roadways
in the area of Buildings 168, 183, 179, and 233, and the area of Buildings 114, 156, 161, and 198. Work
includes removal of the deteriorated paving, grading for proper drainage, and the laying of a new base course
and installation of three inches of asphaltic paving. Also included is the replacement of concrete curbs and
guard rails on the Mesa, west of Building 212 and south of Building 260. The existing paving has deteriorated
to a condition where i1t can no longer be corrected by maintainence. Alligatoring and large cracks have permitted
water to penetrate and damage the base, thereby inducing settlement of the paving.

E. JOhnSOﬂ SpaCe Center (JSC)l' N EEEEEEEEEEEEEEEEEEEEE NN NN E NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEESN 1225 OOO

—_——

1. Repair of Utility Generation and Distribution Systems (24) casssssssssssssssasssnnnnnnnns 250,000

This project is required to maintain the reliability, efficiency, and safety of the basic utilities
that are generated and distributed from the Central Heating and Cooling Plant, Building 24. This is part of
a multiyear repair program to preclude serious outages by scheduling work in relation to the service life
expectancy of the various components. These resources will provide for the repair/replacement of 15 valves,
1 boiler, 1 pump, 2 chillers, 1heat exchanger, 2 tower fans, sump pumps, various controls, expansion joints,
and insulation.

2. Repair of Heating, Ventilating, and Air-conditioning Systems, Various Buildings.. sssssss 475,000

This project is part of a multiyear program to repair heating and cooling equipment in various buildings
at JSC. The work in this phase includes the repair or replacement of air handler casings and structures,
compressors, condensers, controls, valves, pumps, condensate units, and fan/scroll assemblies. In addition,
tasks of coil cleaning, damper and duct repair, suspension replacement, piping replacement or repair, hot water
converter and generator repair or replacement, instrumentation calibration or replacement, insulating, and
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painting of all components and ancillary equipment will be performed. The area of concentration will include
buildings 3, 11, 16, 37, 44, 45, the Security- Control Area,’ and the Technical Support Facilities Area. Tne
various heating and cooling system components are approaching the end of a useful life expectancy, Many of

these components are used to regulate flow, allow maintenance shutdowns, and serve as automatic shutdown devices
in case of emergency.

3. Repair of Various Facilities, ¥hite Sands TeSt FACility sessssssssssssssnsnssnnnnnnnnnnns 200,000

This project provides for repair of various facilities at the J3SC4hite Sands Test Facility. The
existing heating, ventilation, and air-conditioning (HVAC) systems have been inuse since early 1964. Maintenance
costs are increasing because of the deteriorating condition of this equipment. The site water tank has been
in service since 1964 and requires repainting of both the interior and exterior. The batteries for the backup
power system which were installed between 1966 and 1969, have since deteriorated and need to be replaced.
Repairs will also be made to the HVAC equipment by replacing deteriorated components in Buildings 111, 112,
120, 121, 411, and 412. The site water system will be refurbished by replacing waterlines in Buildings 411
and 412 and rehabilitating the site water storage tank. The backup electrical power for propulsion test area
controls will be refurbished by replacing the batteries for the 28-volt, DC power system.

4. Repair Of Sanitary SeWE‘I’ Systemlllllllllllllllllllllllllllllllllllllllllllllllllllllllll 300,000

This project is a part of a multiyear program to repair the JSC sanitary sewer system. Substantial
pipe settlement in the sanitary sewer gravity lines has been experienced at JSC. An investigation and survey
using television inspection techniques indicated that approximately 26 percent of all lines required sliplining
or repair to prevent recurrent blockages. The swelling and shrinkage characteristics of the soil foundation
are the primary cause of failures. Also, land subsidence has contributed to some of the pipe deterioration.
The work in this project includes repairs to and/or sliplining of approximately 4,238 linear feet of underground
gravity lines that comprise the Center sanitary sewer system. This includes approximately 3,658 linear feet

of 8-inch lines and 580 linear feet of 10-inch lines. Pipe segments which are broken will be replaced on a

stabilized base material for improved support.

F. Kennedy Space Center (KSC).iiiiiiiiiiiiiiiiiiiiiiiiiecees e, 1,455,000
1. Replace New Boiler in Utility AnneX ..o 430,000

This project provides for the replacement of Boiler #1 in the Utility Annex (K6-947), The deterioration
of this boiler has seriously reduced itsreliability and capability to meet the reheat and heating requirements
of the Orbiter Processing Facility (OPF), Vertical Assembly Building (VAB), and Launch Control Center (LCC)
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and could impact the Shuttle Program. Boilers 22 and #3 in the sane facility have been upgrade
good condition. Boiler #1 will be replaced by a new 20 million Btu/hour 5290 psi hot water boiler. By replacing

boiler #1 now, the system reliability will be greatly improved, because one 20 million Btu unit could always

be on standby to meet the added demand during Shuttle activities and during other times of the year to satisfy
the total heating demand.

2. Replace Two Vertical Processing Facility (M7-1469) Air Conditioning Chillers............ 240,000
This project will replace two 150-ton air-conditioning chillers at the Vertical Processing Facility
(VPF) . The 23-year-old chillers are original equipment , antiquated and require constant maintenance. Service

life has long been exceeded and breakdown frequency is increasing. The increase in critical Shuttle payload
requirements places additional demands on the equipment , necessitating reliable and servicable equipment.

3. Repair Kennedy Parkway from Wilson Intersection to NASA ParkWay ssessssssssssssssssnsnnss 530,000

This project consists of restoring sone 105,000 square yards of asphalt pavenent on the Kennedy Parkway
from its Wilson intersection to the NAMSA Parkway to preclude further deterioration of the road base. T™is
road, which is the main artery between the K3C Industrial area and Titusville entrance through LC<39, is
subjected to heavy usage by employees, tow buses, operational traffic, large trucks and the extremely heavy
loads of cranes and other equipment. The current usage of this road will increase as Shuttle operations

increase. The roadway is settling, longitudinal cracks have formed and are expanding, permitting moisture to
enter and deteriorate the roadbed, and "washboarding" is increasing. This project is required to prevent

further deterioration of the roadbase and bituminous surface, and to prevent the developnent of possible safety
hazards as deterioration continues.

4. Repair Roofs, Hangar M & Pressure ROOf TeSt Cell ssssssssssssssssnnnsnsssssnnnnnnnnnnnns 195, 000

This project will replace the roofs on Hangar M and the Pressure Proof Test Cell at CCAFS. The roofs
on these facilities have deteriorated and are leaking beyond the capability of routine maintenance. The
interior of Hangar M and the Pressure Proof Test Cell are also in need of refurbishment beyond that of routine
maintenance. About 20,000 square feet of new 4-ply built-up gravel roofs will be installed with new flashings

and drains/gravel stops, as required. The interior of Hangar M and the Pressure Proof Test Cell will be
refurbished by restoring walls, replacing floor tile, and repairing ceilings.
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G. Langley Research Center (LaRC) .iuuiuiieeeeeeeeeneeeeenossoccecanansnnceneen ..

1.  Repair to High Pressure Air Distribution Piping, Various FacCilitieS sesassssasansnsnsnnns 450, 000

This project provides for the repair of high pressure air systems in the East and West areas between
Building 1221 and 1218A; the East Area air distribution piping; the 600 psi piping outside of Building 1221:
and the 5,000 psi piping in the utility tunnel. his piping has been inspected and analyzed as part of LaRC's
pressure vessel recertification program. This project specifically provides for repairing defective wolds and
pipes that do not meet the accepted codes and other pertinent safety criteria.

2. Repair COOllng TOW@r (1236)-. EEEEEEEEEEEEENEEEENEE NN E NN EE NS SN NN NS EEEEEEEEEEEEEEEEEER 495,000

This project provides for the replacement of an existing two-cell redwood cooliné tower which serves
Building 1236. h e new tower will have the capacity to cool 7,000 GPM of uater from 119°F to 35°F with an
entering air temperature of 78°F wet bulb. The existing redwood cooling tower and wooden fill have deteriorated
and the gear boxes are worn and require replacement. The tower was constructed in 1950 and has been in virtually
continuous use since that time. Testing performed under the Cooling Tower Institute, ATP-195, cooling tower
test procedures indicate that the existing tower 1S performing at one-third of its original capacity.

3. Repair 2.3 kV "N1" Switchgear, Taylor Road SuUbStatiON ssssssssssssssssssssnnnnnnnnnnnnnnns 195, 000

This project provides for the replacement of the 2 3%V substation located on Taylor Road. The work
requires disconnecting cables from existing loads, removal of existing switchgear, installation of new switchgear
and transformer and, reconnecting the cables. Switchgear (N1) supplies power to Building 1213, 12184, 1219,
1220, and 1194. It contains circuit breakers which are no longer manufactured. Spare parts are very limited
and a failure in the switchgear would result in a considerable loss of service, thus impacting research in key

research facilities,

4. Repair Roofs, Various Facilities, West A& 455, 000

This project uill repair 45,400 square feet of the built-up roofs on Buildings 1232A, 1255, and 1219.
The repairs uill include insulation, flashing, and other items necessary to restore the roof to its original
condition. hese roofs have deteriorated and numerous leaks have been reported. A survey has shown a high
moisture content in large areas of the roofs indicating that uater IS now trapped between the layers of built-
up roof. On warm summer days the roofs blister as the trapped uater expands causing further damage,
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5. Repair "A" Switchgear (1225) and "B" Switchgear (1220 and 1232) svvseeesssessnnnsssennns

This project provides for the replacement of switchgear "A" in Building 1225 and "B* switchgear in
Buildings 1220 and 1232. The work requires disconnecting cables, removing existing switchgear, installing new
switchgear and reconnecting the cables. Switchgear "A" supplies power to the machine shop and switchgear "B"
supplies power to the Avionics Integration Research Laboratory (1220), Simulation Research Facility (1220),
Transport Simulator (1220), the Visual Display System (1220) and the Space Technology Laboratory (1232).
Because spare parts are in liaited supply and the circuit breakers are no longer manufactured, a failure would
result in a lengthy loss of service, thus impacting research in a key aeronautical test facility.

6. Repair Equipment Foundations, Various FacilitieS.. seaseassassssnsannnnsnnnnnnnnnnnnnnnns 260,000

This project will repair the foundations for facility equipment and substations in buildings 640, 641,
1208, 1233, 1247E, 1251, 1265A, and 1265D., The existing piers, pads and footings that show excessive spalling,
cracks and a high degree of deterioration will be repaired or replaced with cast-in-placeconcrete. The
foundations which support equipment such as substations, compressors, fan motors and piping are in a deteriorated
condition, some having been in place since 1944. A systematic repair program for restoring the foundations
is required to insure future reliable equipment and research systems operations.

H.  Lewis Research Center (LeRC).......  wusueususussasusunsnsnsnnsunsnsssunnnsnnnnunnnnnnnnnnnnsns 2,440,000

1. Repair Steam Condensate Systems in Buildings 125, 64, and 49 .icccusussssssnasnnnnnsnnnns 490,000

This project consists of replacement of approximately 9,500 linear feet of steam condensate piping in
the Engine Test Building No. 125, Central Air Equipment Building No. 64, and Materials and Structures Laboratory
No. 49. This project also includes replacement of all traps, strainers, and valves at each heater location;

insulation of exposed pipe and replacement of condensate return pumps.
The condensate pipe, valves and pumps are the original building equipment which is approximately 25
years of age. Components such as traps and strainers have been maintained as required, but the systems now

need complete replaceaent due to corrosion, plugging and wear. Repair by system replacement is a cost effective
way to reduce maintenance costs and reduce energy losses.

2. Repair of Domestic Water SYStEM susussssssssssssnsnssnasnasnssnsnssnsnnsnnsnnsnnnnnnnnnns 400,000
This project consists of repairing the existing domestic water distribution system to maintain adequate

water flow and pressure at various locations throughout the Center. The work consists of replacing three (3)
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water meters, and improving the metering capability; and providing restored capacity td the 12 inch and 18
inch diameter underground pipe line.

The domestic water system at LeRC has been in operation for over 40 years. The majority of the system
consists of unlined cast iron piping. Over the years the deposits from the corrosive action of the water on
the pipe, slime and sediments have resulted in increased friction losses in the mains, resulting in reduced
flows and pressures in the system. The underground location of the piping makes maintenance difficult and

costly. The repair of the domestic water system to be accomplished by this project will assure adequate water
flow and pressure throughout the Center.

3. Repair of Combustion Air System in Engine Research Building (5)sssssssssssssassssnsannss 260,009

This project consists of the repair and replacement of deteriorated 125 psig combustion air systems
including 300 linear feet of 12 inch and 18 inch diameter piping, piping supports, relief devices, eroded
moisture separators, mufflers, and other piping components that have been in service for 35 years.

Normal wear and corrosion of piping components in process systems have created conditions which require
repairs to assure structural adequacy and continued safe operating conditions. The process systems are necessary
to supply process fluids which are critical to the successful accomplishment of engine research tasks throughout
the laboratory. This repair work is also necessary for the recertification of the pressurized systems.

4. Repair Cathodic Protection Systemsllllllllllllllllllllllllllllllllllllllllllllllllllllll 295,000

This project will provide for the repair of the cathodic protection system for the LeRC natural gas,
cooling tower water, potable water, service air, and combustion air piping systems. The repair will consist
of all work necessary to: 1) repair, replace, and install test boxes; 2) provide for the installation of
anodes where required; and 3) to provide all necessary excavation, backfilling, and sodding. Also included
is documentation of all test box readings for the repaired cathodic protection system.

The cathodic protection consists of magnesium anodes which are buried below ground level and bonded
to the natural gas, cooling tower water, potable water, service air, and combustion air piping. The test boxes
are used to obtain pipe-to-soil potential and current readings. The readings are directly related to the
remaining life of existing anodes and to the degree of protection being afforded the piping system. From
recent surveys of the test boxes, it has been determined that of the 160 original test boxes, 66 have either
been destroyed or are not locatable due to past construction of buildings, roadwork, and/or underground utility
repair work or installation. Of the remaining 94 test boxes, 26 are in need of repair. Also, there are
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approximately 40 areas from which test box readings indicate pipe—to-sofl potential readings 1ess than thag
required for an adequately protected piping system.

5. Repair of Walcott Road Between Taylor Road and Brookpark ROad ssssssssssssssssssssnnnnnns 260,000

This project provides 1,550 feet of road repair and resurfacing of Walcott Road from Brookpark Road
to Taylor Road. The work includes the removal of 9,800 square yards of asphalt paveinent to a depth of 2-1/2
inches and full depth repairs to heavily deteriorated pavement areas, the replacement of deteriorated concrete
medians and curbs, the installation of concrete pavement pads surrounding the catch basins and the replacement
of catch basin grates, the widening of the entrance off Brookpark Road, the installation of a protective
pavement membrane system, the resurfacing of Walcott Road with 2-1/2 inches of new asphalt concrete and the
application of pavement markings. Walcott Road is the main entrance to the Lewis Research Center. Although
this roadway has received regular maintenance, it now requires major repair to offset the deteriorating effects
of heavy traffic and the use of salt to melt snow and ice.

6. Repair Distribution Chilled Water Piping Between Refrigeration Building (9) to
Engine Research Building (5)siiuveenann Lt e et 415,000

This project provides repair by replacement of a 12-inch underground supply and return distribution
piping system with approximately 1,300 linear feet of insulated 16-inch supply and return distribution piping
from Refrigeration Building (3) to Engine Research Building (5). The new pipe routing will be along the
exterior wall of Building 9, then underground into Building 5.

The existing system supplies chilled water to Buildings 3, 5, 6, 7, 23, 38, 60, and 77 for cooling
control rooms, laboratories, and offices. |If this system fails, all eight buildings would lose cooling for
an extended length of time, affecting many research rigs. Replacing the piping eliminates the possibility of
a failure of service to these installations. The chilled water supply and return piping, is over 30 years
old, and is buried 10 feet under Ames Road which makes maintenance extremely difficult. Because of the age
of the piping and the scheduled future increases in chilled water requirements, replacement of these lines is
critically needed at this time.

7. Repair of Roofs, Buildings 301 and 309, .cvuuvviunneniresesass N 320, 000
This project consists of the repair of approximately 42,000 square feet of roof on Electric Propulsion
Laboratory 301 and 7,000 square feet of roof on Space Pcwe- Research Laboratory 309. The work includes the

removal of some portions of roofs to the roof deck. EXxisting .oof penetrations will be reconstructed to current
standards. Obsolete roof equipment, out of service and no longer needed, will be removed. A Class A fire
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underwriters approved roofing system will be installed with the necessary roof insulation to meet current ASHR
standards. Roof surfaces in pedestrian traffic areas will be protected with roof walkways. These roofs,
despite periodic routine maintenance, have now deteriorated to a point where extensive repair is now necessary.
The roofs are over 20 years old and repairs are required to prevent damage to the building structure and
equipment contained therein.

I. Marshall Space Flight Center (89 955,000
1. Repair/Replacement of High-—pressure Gas SyStem.. susseassssssssssssssnsssasnsnsnnnnnnnnsns 460,000

This project provides for a continuing program to replace unreliable sections of the high-pressure gas
pipelines which support vital MSC laboratory and testing activities. Following the gaseous hydrogen (GHZ)
explosion at Test Stand 500 and the fatal gaseous nitrogen (GN,) asphyxiation accident at KSC, a plan was
formulated to upgrade critical, high priority portions of the M%FC pipelines to meet current safety standards.
These 25~ to 30-year old systems have exceeded their design life, and increasing failure rates are being
experienced. The work under this phase includes replacement of approximately 8,500 feet of GN2 and GH2 piping
to eliminate potential hazards due to corrosion and possible leakage.

2. Repair ROOfS, VariOUS Buildings... HEEEEEEEEEEEEEEEEEEEEEE NN NN NN NN NN NN EEEEEEEEEEEEEE 495,000

This project is part of a 15-year roof repair program to rectify blistering, soft spots, drying-out,
and deteriorated insulation. These roof repairs are essential to protect and preserve facility capability and
to remove the threat of unscheduled interruption to MSFC operations. The most severely deteriorated roof areas
of Buildings 4250, 4491, 4493, 4494, 4619, 4663, 4708, 4711 and 4712 are scheduled for repair. Under this
project, approximately 202,000 square feet of roofing will be repaired. This includes replacing roofs,
insulation, damaged flashing and resaturating roof surfaces to a firm smooth final finish.

J.  Michoud Assembly Facility . 1,665,000

1. Repair to Chemical Cleaning and Plating Facility (103 ).ciiutnieeeersesennnnns P eaas 490,000

The chemical cleaning and plating facility in WIlilding 103 is where the ET barrel panels are cleaned
and deoxidized. This facility has been in operation for approximately 17 years and is in critical need of
repair in certain areas to provide continued reliability. This project provides for the relining of seven
chemical tanks, replacement of approximately 200 feet of piping and valves and general rehabilitation to
selective exhaust duct systems. A lined containment pit will also be provided, to contain trichloroethylene
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(nonflammable solvent liquid used as a degreasing agent for metals) spill for disposal and/or recovery-in’
accordance with EPA regulations.

2.  Repair Roof, Office Bullding (102).uiuieriueenrersssasestsnssesnesasosonssnssssossassnasns 480,000

This project provides for the replacement of approximately 59,000 square feet of roofing on Office
Building 102. The work includes removal of deteriorated roofing material, installation of new vapor barrier,
insulation, built-up roofing, and flashing. The roof is in need of major repair to prevent structural and
interior damage due to leakage. 'he roof has been patched several times, but the roof area still has numerous
leaks, soft spots where insulation is saturated, and blisters due to trapped moisture.

3. Repair Electrical Feeder #. uuueee et eieeneneesiossessssssosoroososonssstassssacsoassasas 235,000

This project provides for the replacement of approximately 2,209 feet of underground electrical feeder
cable. Feeder #4 supplies electrical service to the ET components spray-on foam insulation (SOFI), machining,
and the tool fabrication area located in the main manufacturing Building 103. The existing 13,800 volt feeder

is approximately 40 years old, deteriorating, and has exceeded its expected useful life. The new feeder will
be ethylene propylene rubber insulated cable, shielded with a polyvinyl chloride jacket. Four oil switches,
for which replacement parts are not available, will also be replaced.

4- Repair Cooling ToWer--- " B EEEEEEENENEESNEESEENEESEESEEEESESENEEEENEENEEEEENEE NN NN NN EEEEEENEEEEENEENEEENEENEEEREGR "‘60,000

This project provides for the repair of the existing cooling tower, which is a heat transfer unit,
serving the trichlorethylene recovery system, various chillers and other critical x-ray and production machinery
in the main manufacturing WIilding 103. The internal structural timber members and wood fill have deteriorated
and require replacement. The pumps and piping require replacement due to corrosion and mechanical deterioration.
A drain line to the chemical waste pond wvill be installed to provide proper disposal of chemical Contaminants

from the process water tower. A roof shelter over the blower fans will also be provided for weather protection.
K. National Space Technology Laboratories (NSTL) vususussssssnsnsnsnsnnnsnnnansnsnnnnnsnsnnnnnnns 2,425,000
1. Repair to Static Firing Test Stand.........ccoiiiiiiiiiiiiiii i 450,000

This project provides for the preparation and application of preservation coatings to exposed metal
structures of facilities within Complex B, including the Static Firing Test Stand, Positions B-1 and B-2
instrumentation towers, LOX and LH, Transfer Docks, RP-1 Ready Storage Area, High Pressure Gas Storage Battery
and two observation bunkers. These facilities were constructed in 1956 and the constant exposure to the
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environment has resulted in extensive corrosion and deterioration on the Static Firing Test Stand an
supporting facilities.

2. Repair Electrical Feeder #22...00000eus et e e b ee s iee e sense ettt easet a0 00 ns 355,000

This project provides for replacement of a 13.8 kV underground cable system (Circuit #22) in the NSTL
Administrative Area. The work involves cutting and removal of the existing cable and splices and reinstallation
of 12,000 lineal feet (L.F.) of single conductor 500 MCM cable and 16,500 L.F. of single conductor #1/0 cable.
Primary electrical power is provided to the NSIL Administrative Area through two 13,8 ¥V underground cables
(Circuits #12 and #22). Service is routed to several critical government operated computer facilities and the
central heating facility. The original cables were installed in 1964 and 1965. In 1974, due to a high incidence
of power failures, Circuit #12 was replaced. At the present time Circuit #22 is in poor condition and must
be replaced to improve the reliability of the power distribution system to the Administrative Area.

3. Repair of High—Pressure Gas (HPG) and Cryogenic Distribution System Components.. «essssss 450,000

This project provides for continuation of a multiyear plan to repair the HPG and cryogenic system
components within the Space Shuttle Main Engine (SSME) complex, cross—country HPG systems, and base facilities.
Many components in the HPG and cryogenic systems are 12 to 15 years old and have been subjected to severe use
and stress, including submersion, electrolytic corrosion, and periodic removal and chemical cleaning during
system maintenance. Many of the components are obsolete and spare parts which cannot be acquired must be
fabricated. With the extremely high operating pressures, in addition to normal wear and tear, their continued
deterioration constitutes a safety hazard to both personnel and equipment. The work will include the following:
component disassembly, cleaning and repair ;reassembly and installation; and system certification on completion
of installation activities. The components to be repaired include 20 pressure regulator valves, 20 relief
valves, 120 manual valves, and other related components.

4. Repair Of Sanitary Sewer SyStemlllllllllllllllllllllllllllllllllllllllllllllllllllllllll 475,000

This project provides for the repair of the NSIL Sewage System which includes: relining 820 feet of
8 inch sanitary sewer lines; replacing 2923 feet of gravity and force main lines; grouting 5,430 feet of sewer
lines; sealing approximately 106 manholes; and other related work. The sewage system provides for the sanitary
collection, conveyance and treatment of domestic wastes generated at NSTL. The system is approximately 20
years old and is deteriorated from infiltration by ground water caused by broken pipe, cracked joints, and
root penetrations along with inflow of surface water. This condition is seriously overloading the sewage
treatment plant and requires immediate correction.
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5. Repdir of Underground Ffigh Tentperdture Mot ‘trateT LINES sesssssssssssssnsssnnnnnnnnnnnnnns 475, 000

This project provides for repair of the underground High Temperature Hot Water (HTHW) piping system
insulation in the test complex area from the heating plant to the SSME Test Control Center, A-1 and A2 Test
Stands and Data Acquisition Facility. Repairs will include: excavation of pipe system; installation of an
appropriate insulation system around the pipe for protection of the underground line; installation of a
subdrainage system to drain the sand backfill envelope around the pipe; and repair or replacement of the pipe
and casing as necessary. The underground HTHW piping system provides energy from the heating plant to major
buildings throughout the site to drive absorption chillers and heating equipment in the HVAC systems. This
underground piping is susceptible to ground water leakage which saturates the pre—formed calcium silicate
insulation on the pipe and results in both excessive heat loss and deterioration of the pipe. Failure to
repair the piping system and insulation at this time would result in continued energy waste, accelerated pipe
system deterioration, and unacceptable risk of loss of this system due to pipe failure.

6. Repair ROAAS. .. 220,000
This project provides for the repair of portions of two of NSTL's major access roadways, road "A" and

Old Highway 843. The repair will consist of repairing isolated base course failures, then over-laying the
entire roadway with an 1-1/2" bituminous asphalt topping. |In addition, roads repaired will be restriped in

accordance with the Manual of Uniform Traffic Control Devices.

L. Wa”OpS Flight FaCiIIty (wFF)lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 1,555,000

1. Repair EleCtrical DiStribUtion SyStem.. HEEEEEEEEEEEEEE NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEN 375,000

This project provides for repairing the electrical distribution systems on the Main Base, Mainland and
Island areas of the Wallops Flight Facility. This project includes cleaning and repairing main electrical
switchgear, installing electrical isolation switchgear for isolation of the Mainland and Island electrical
distribution systems, replacing deteriorated poles, and repairing defective transformers. Work also includes

waterproofing walls and replacing the roofs on switch houses in the substation, WIilding Y-64. Due to
deterioration and the WFF corrosive salt— air environment, these repairs are essential at this time.

2. Repair Sewage Treatment PFaL 360,000

This project includes replacement of the comminator, repair of the primary and secondary clarifiers
(including new equipment), replacement of the distributor for the trickling filter, repair of the chlorination
system, conversion of the digesters to an aerobic type, repair of the sludge drying beds, and replacement or
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repair of pumps, valves, safety railings, and concrete structures and surfaces. The sewage treatment facilities
have two separate treatment trains consisting of dual trickling filters and primary and secondary clarifiers.
One of the systems is presently operational, however, several essential components require repairs. The second
system is inoperative and in need of major repair before it can be put on line. The Commonwealth of Virginia
sewage regulations require that for plants rated at greater than 40,000 gallons per day, a fully operational
dual train is required.

3. Repair AN'_FPS-‘lé Radar Station (Y-SS)lllllllllllllllllllllllllllllllllllllllllllllllllll 275,000

This project includes the repair of the roof; painting and repair of gratings, stairs, and other
exterior metal items; sealing of concrete block walls; replacment of corroded metal doors, damaged ceiling
systems, and worn tile flooring; replacement of lighting systems; upgrading of the mechanical system; and
refinishing of the interior walls of this radar station. This 25-year-old facility has had only patch work
repairs over the years, and must be restored to provide adequate, watertight housing for the AN-FPS-16 radar
station equipment. This is the main launch tracking station on Wallops Island, and must be kept operational
to support WFF programs.

4. Repair of Radar Operations Building (U=25).ieussevossresessssoos sannnnnnnnnnnnnnnnnnnnns 195,000

This project provides for the repair of the 3,800 square foot radar operations building (U-25). The
work includes the repair of the air-conditioning system; replacement of worn floor tile and discolored ceiling
systems; and weather proofing and insulation of the exterior walls. This 25-year-old facility has not had any
major maintenance for several years and must now be repaired in order to provide adequate, watertight housing
for the radar instrunentation and experiment activities. The work must be accomplished in this time frame to

preclude corrbsion-related failure of building systems. This could result in shut down of or damage to the
radar system, which supports weather related atmospheric research.

5. Repair of Rocket Assembly Building (W-65) 350, 000

This project provides for the repair of the 19,700 square foot north launch area Assembly Building (W-
65). The work includes the repair of SiX air-handling units, electrical systems, ductwork, blast panel wall
units, partitions, sunken concrete floors, restrooms, repair and painting of exterior metal surfaces and the
waterproofing and painting of exterior walls, This facility must be repaired now to correct the accelerating
deterioration of building systems if it is to continue supporting launch activities from the island's north
launch areas.
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M. VariOUS LOCa.ti-OﬂS. M E N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE NSNS NS NN NN NN

1. Repair DSN Grounding Systems, Goldstone, California................cooooiiiiinnn, 240.000

This project provides for the repair of the equipment grounding systems at DSN Complex, Goldstone,
California. Work includes repairs to the electrical power safety grounding system to provide protection for
personnel and equipment against electrical faults and lightning strikes. Work also includes the replacement
of deteriorated components in the electronic equipment grounding systems. The present electrical power safety
and electronic equipment grounding systems have been in use for 15 years and are deteriorated. This project
will restore the functional reliability of these critical tracking station grounding systems.

2. Repair Water Distribution System, Goldstone, California.. seesssssssssssssssassnssnnnnnns 450,000

This project provides for the repair of the water distribution line and equipment at Goldstone Deep
Space Communications Complex, California. Work includes: replacement of deteriorated water supply lines;
retrenching and reinstallation of existing pipes that have been exposed; encasement of pipes in concrete where
necessary for protection; replacement of control valves and instrumentation. Also included is repair of the
water storage tank system to assure sufficient water supply for fire suppression and critical on-linetracking
systems. The repair to this 15-year-old water system is needed to correct deterioration, protect it from the
adverse desert environment, and assure reliability for critical support to the entire Goldstone tracking
complex.

MISCELLANEOUS PROJECTS LESS THAN $150,000 EACH.....oiiiiiiiiiiiiiiiiieiie e, 295,000
T O T A L 20,000,003

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

A estimated $20,000,000 to $25,000,000 per year will be required for the continuation of this essential
repair program.
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NATIONAL AERONAUTICS AND SPACE ACMINISTRATION
CONSTRUCTION CF FACILITIES
FISCAL YEAR 1985 ESTIMATES
SUMVARY
REHABILITATION AND MODIFICATION

Summary of Project Amounts by Location:

AT Research Center seusessssssssssssssssssssssssssnnnssnnnnnnnnnnnnnnnns
Dryden Flight Research FacCility cusasasssssssanssnnnsanannsnnnnnnnnnnnnnnns
Goddard Space Flight Center sessssssssssssssssnsnsssssnsanannnnnnnsnnnnnnns
Jet Propulsion Laboratory seesssssssssssssssssssssssnsnsnssnannnnnnnnnnnnns
Johnson Space Center sassssssssssssssssnanannsnssnsnnnnnsnannnnnnnnnnnnnnns
Kennedy Space Center susssssssssssssssssnsnsssnnssssnnnnasnnnnnnsnnnnnnnnnns
Langley Research Center sussssssssssssssssssnsnannsnnansnnnannnnnnnnnnnnnns
Lewis Research Center susesssssssssssssssssnssnnnnnnsnnnnnnnnnnnnnnnnnnnnns
Marshall Space Flight Center suusssssssssssssssssssssansansnnsnnsnnnnnnnnns
Michoud Assembly FACility suasasanannnnsnnnnnsnannnnnnnnnnnnnnnnnnnnnnnnnnns
National Space Technology Laboratories sasssssssssssssnsasssasnnansnnnnnnns
Wallops Flight Facility, sasesasssssssannnnsnsnsnnnnnnnsnnnnnnnnnnnnnnnnnns

VariOUS .CationS EEEEEEEEEEEE NN NN NN NN NN NN NN E NN NN EEEEEE NN NN EEEEEEEEEEEEE

Miscellaneous Projects Not Exceeding $150. 000 EACh ssssssssssanssnnnnnnnnns

TOtal N EEEEEEEEEEEEEEEENEEEEEEEEE NN NN NN NN N NN NN NN NN NN NN NN EEEEEEEEEEEEEEESR
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1985 ESTIMATES

PROJECT TITLE: Rehabilitation and Modification of Facilities at Various Locations, Not I n Excess O0f $750,000
Per Project

INSTALLATION: Various Locations

FY 1985 CoF ESTIMATE: $25,000,003

FY 1983: $19,000,600 FY 1984: $21,500,000

COGNIZANT INSTALLATIONSLOCATION OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management

JUMMARY PURPOSE AND SCOPE :

These resources will provide for the rehabilitation and modification of facilities at NASA field installations
and Government-owned industrial plants supporting NASA activities. Included in this request are those facility
rehabilitation and modification needs for FY 1985 that have been fully identified at the time of the submission
of these estimates, and that are estimated not to exceed $750,000 per project. The purpose of this program
is to restore or enhance the condition of a facility so that it can more effectively accomplish its designated
purpose or increase its functional capability.
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PROJECT JUSTIFICATION:

Based on the initial investment costs, the NASA Capital Type Property totals approximately $8.0 billion
(September 30, 1983), of which the physical plant comprises some $3.3 billion. A continuing program of
rehabilitation and modification of these facilities is required to:

a. Protect the capital investment by minimizing the cumulative effects of wear and deterioration;
b. Ensure that these facilities are continuously available and that they operate at peak efficiency;

c. Improve the capabilities and usefulness of these facilities and thereby mitigate the effects of
obsolescence;

d. Provide a better and safer environment for all personnel; and

e. Provide significant reductions in energy consumption through the initiation of energy conservation
projects including improved utility control systems.

This program includes only facility rehabilitation and modification work having an estimated cost not in
excess of $750,000. The work is of such a nature and magnitude that it cannot be accomplished by routine day-
to—day facility maintenance or by related routine facility work efforts that are provided for in other than
CoF estimates.

PROJECT DESCRIPTION:

Proposed rehabilitation and modification projects for FY 1985 totaling $25,000,000 are described under
"PROJECT OOST ESTIMATE' Only those projects estimated to cost less than $150,000 have not been individually
described or identified by Center. The total cost for these miscellaneous projects is $445,000. The total
program of $25,000,000 has been distilled from requests of approximately $42,000,000 and represents only a
modest request in relation to the backlog of this type of work. Based on relative urgency and expected return
on investment, the projects which comprise this request are the highest priority requirements. Deferral of
this mission-essential work would adversely impact the availability of critical facilities, program schedules,
and energy conservation objectives.

During the course of the year, some rearrangement of priorities may be necessary. This may force a change
in some of the items to be accomplished. Any such change will be accomplished within available resources.
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The following broad categories of work are described further in the "PROJECT COST ESTIMATE:"

a. Utility SYStEmMS sussnassssssanasanassasssssanssansasnsssnssannsnsnssnnnsnsnsnsnnnnnnnnnnnns 2,615,000
b. Fire Detection/Protection SyStEMS. suussssassssansssansssansnsanassnnasnnnnnnnnnnnnnnnnnnnns 2,695,000
C. General Purpose BuildinNg S wusssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 5,630,000
d. Technical Buildings/ StructuUreS .. sssssssssssssssasnasnasnnsnnsnnnsnnnnasnnnnnsnnnnnnnnnnnns 13,655,000
e. Building Exteriors and ROOfS sussssassssasasnsnsssanasnnnnsnsnssnsnanssnnsnsnnnnnnnnnnnnnns 405,000

PROJECT COST ESTIMATE:

A. Nrm Research Center (ARC).. " B B EEEEEESEENESESNEESEESEESESESESESEEEEEE NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEEERDN 1'985,000‘.
1. Modifications of Various Buildings for Safety.. sceeseassssansssanssnanssnannannsnnannnnnns 215,000
This project will correct safety deficiencies identified in 20 buildings. Corrections include exit

routes for fire and other emergencies, provision of one-hour fire resistant exit enclosures, addition of
sufficient exits to meet fire codes, and correction of stair and ladder hazards. Modifications of two paint
spray booths are required to eliminate electrical hazards, provide adequate filtering, and provide an adequate
fire protection system. The safety deficiencies have been identified during comprehensive safety inspections
of Amss facilities. This project addresses the most serious safety deficiencies which are considered to be
fire related or potential injury causing situations.

2. Modification for Technology Utilization Facility (N=233). cassssssasnssnasnnnnannnnnnnnns 495,000

Because of space limitations, Ames carries out public information functions in several locations both
on and off the Center, making accessibility difficult for educators and other interested citizens. These
functions include the Public Affairs Office, media services, educational programs, libraries for the technical
files, technical publications, still photographs, audio tape, and administration of the Freedom of Information
Act. On site facilities are scattered and off Center space is expensive, e.g., lease of film library space
in Mountain View, California, costs over $37,000 per year. A building, previously a chemistry laboratory, is
available for modification which will allow consolidating the public information facilities and materially
improving operations of these functions. Located near the Center's entry gate, it will also provide a single
area, open to the public without a security pass, for access to NASA materials.
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3. RehrzbiFitation and Modffication of Balance Calibration Laboratory (N-207). ceesvasasnanns 195 . 000

The wind tunnel model balance system is one of the most critical instrumentation elements in wind
tunnel tests. Calibration of the balances is difficult, andthe calibration equipment is sensitivetovibration,
temperature, and humidity fluctuations. The existing laboratory has limited heating and cooling capacity and
is therefore unable to provide a properly controlled environment. More importantly, the laboratory is under
the 14-foot wind tunnel shell and is affected by vibration when the tunnel is running. Because of the poor
conditions in the laboratory, accuracy of the balance calibration is unreliable. This projectwill rehabilitate
space in nearby Building N-207, replace an adjacent metal shed with a pre-finished metal building, provide
controlled environmental space, relocate the calibration machinery onto vibration isolation pads, and provide
a small jib crane to safely handle the balances and calibration equipment. This project will allow balance
calibration to be done with an accuracy and reliability not previously possible.

4. Modifications for Vestibular Research and Variable Gravity Facility (N-242).. caeaannnu,s 340,000

This project will modify existing storage space into a laboratory that will be used to investigate
space motion sickness. The laboratorywill fill a unique role in this research in that itwill contain in one
area morphology and histology laboratories, an animal holding room, a centrifuge, a human rotator system and
control room, supporting computer equipment, and other mission support space. The facility will support the
Spacelab flight program investigations into the causes and cure of space adaptation syndrome. The required
research capabilities are not available elsewhere. This project will increase floor loading capacity, provide
walls and doors where needed, and provide air conditioning, plumbing, and electrical service. A small animal
surgical suite will be included for implantation of vestibular instrumentation.

5. Rehabilitation for Program Support Communication Network (N-254),. causesnsnnannsssnnnnnns 440,000

The Program Support Communication Network (PSCN) includes computer data transfer, voice and video
teleconferencing, FTC communications, and facsimile services between Ane and other NASA Centers. Because
DFRF is now a sub-element of ARC, better communication service between both locations is essential. The
required quality and quantity of communications lines, with state— of-the-artcomputing power and data
transmission, requires a dedicated PSCN facility. A concrete building, previously a fire test facility, is
available for modification and will provide an economical communications network terminal. The project will
provide a second floor inside the building shell. 1t will also provide building utilities, special power, and
raised computer flooring for communications equipment, and a small building addition for two story entry which
includes restrooms and freight elevator.
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B. Dryden Flight ReSGarCh FaCiIIty (DFRF) ....... EEEEEEEEEEE NN NN SN NN NN NN SN NN EEEEEEEEEEEEEEEEE 360,000

1- Rehabilitation Of Electrical DiStribution System B EEEEEEEEEEEEEEEEEEE NN RN N NN NN EEEEEEEER 360,000

The Dryden electrical distribution system was constructed in 1954, and since then, has been added to
and modified without the benefit of long range planning of load requirements. This project will correct the
major deficiencies by reducing loads on an overloaded substation; replacing an old substation in poor condition
for which parts are no longer available; reducing emergency load demands on stand-by generators; paralleling
emergency generators; replacing facility feeder cables; replacing pole—mounted disconnect switches on several
power poles with poor accessibility; and replacing a small substation and distribution system in a trailer
area which is in poor condition because of flooding and corrosion. These rehabilitations will upgrade the
Dryden electric distribution system to eliminate deficiencies which have created major operational problems.

C. Goddard SpaCe Flight Center (GSFC) ............. " EEEEEEEEE NN EE NN EE NN EE NN EEEEEEEEEEEEEEEEEEENESR 1,180,000

1- Rehabilitation Of Electrical System, hilding 3/14-- EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEENGETSR 430,000

This project provides for the replacement of four main breakers and two tie breakers for the switchgear
in the Central Flight Control and Range Operations Building (3) and the Spacecraft Operations Facility (14),
To be replaced are 2-4,000 ampere main breakers, 2-1,600 ampere main breakers, 1-4,000 ampere tie breaker, and
1-1,600 ampere tie breaker. Also included is the installation of five distribution sub-panelsand an additional
electrical service to each office in this building complex. The main breakers and tie breakers were installed
in the early 1960's as part of the original building electrical equipment. Due to the worn condition of the
spring force retention parts, the breakers may plunge into a closed circuit position without manual activation
during reset. This sudden closing is a dangerous condition for the maintenance personnel. In addition, the
breaker manufacturer has ceased production of spare parts. The installation of the sub-panels is necessary
to correct the overloaded electrical distribution system serving the administrative areas of this complex,

2. Modifications of Spacecraft Operations Facility (14)..... Ceeereereraaeanens Cerereeee s 465,000

This project provides for architectural, mechanical, and lighting modifications for the existingProject
Operations Control Center (POCC) in the Spacecraft Operations Facility. The work includes the lowering of
25,000 square feet of metal pan ceiling and replacement with acoustic ceiling; modification of fire detection,
sprinkler, and HVAC systems to accommodate ceiling changes; replacement of lighting fixtureswith high efficiency
type fixtures; modification of overhead air-conditioning ductwork; replacement of inadequate, and old variable
air volume boxes; and relocation of partitions. The existing facility is over 20 years old and the HVAC,
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ceiling and lighting systems require these modifications to permit better maintenance, improve lighting and
environmental systems, and to replace deteriorating equipment.

3. Modifications for Fire Protection and Safety.ssssssssssassssssssassssasnssannnnnnnnnnnns 285,000

This project provides for modifications to trailer pads throughout GSFC to furnish improved fire
protection and safety. The work includes the extension of the fire detection system to all instrumentation
and related support trailers and vans. Trailers are inherently poor fire risks. Their light construction,
often with makeshift utility systems and wiring, increases fire potential and fire severity. Fire detection
systems at these facilities are an economic and safety necessity. Also in